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HERCULES

MARINE SERVICES CORPORATION

INVOICENO. : 4500

DATE v July 31,1996
P. 0. Drawer O * Freeporl, Texas 77541
Job Neo. “.5135
Location Freeport, TX
TO:
sSF PLEASE REMIT PAYMENTS TO:
B - 11011 RICHMOND
607 Copper Road SUITE 500
Freeport, TX 77541 HOUSTON, TX. 77042
Terms Net 30
FOR:
Service to the ETT 112 as follows:
Set up cquipment
Stp out all fres product
Blow cargo pipeline and stripping system
YVacuum blow drv cargo tanks
Sweep powder rust from cargo tank floor
Pressure test cargo pipeline 40 PSE
lean off deck
Remove equipment
Closge Barge
Fe-batlast bow rake to apply temporary patch
Baltast bow rake and wing tank 4
WNitrogsn purge
LABOR: Foraman 8 br. 7 38.0G 304.00
3.5 hr @ 33I5(0T) 186 38
Journevman  30.5hr. @ 32.50 YR
35hr @2 357500 160.13
WATER: 64,300 gal B 5.00/1,000 gal 321.50
STOCK: 27 Plus25%% = 318 40 8%
EQUIPMENT: Comprassor 5 W@ 4850 24050
Adr Movers 25 ) 3.00 100,09
Vacuum 3 7 30.60 9020
Hand Hose 2 % 12.60 2440
2" Strip Pump 2 @ i5.00 30.C0
3" Gas Pump 3 7] i8.60 5400
TOTAL AMOUNT DUE 32,542.12
PHONE: {409) 233-6371 HER 00981
Qtrannth thrnnh Ev Cr 4 Weamiee LI




SHIPPING ORDER -
DATE ORDERED ' z -7 W W ‘7%6. SHIPFERS OABER NO,
72596 G hnee Gasea and Equifa - (ue- 003944
RITTEN BY Industrial Nltrogen Services VOIGE DATE
§ w Iq/\ General Office: P.O. BOX 3047 HOUSTON, TEXAS 77253 713/868-0333
GRS " o L, Remit Payment to: PO, BOX 200411 HOUSTON, TEXAS 772160411 INVOICE NO.
$ | AcéountNo, § { Customer &< F
E Customer lt‘ Location- - HCA.:/J.M— A ks
D | Addrass . : P | unithame ;2. 4 Y/ o A
T| City State Zip 'Y | Services Rendered AE R
: 173
CUSTOMER ORDER NO. onoene Y : ORIGIN FROM TO. TAX % CREDIT APPROVAL
- S oAN - 118 o T | _
_ PRE-JOB DISCUSSION WAS HELD 8 SAFETY GHECK LIST COMPLETED. —E———= INITAL WARNING
i 2 CUSTOMER HAS RECEIVED A COPY OF SAFETY PRECAUTIONS, L INITEAL
THE UNDER/JGNED cy&'l‘um GREES TO mGTHREE INDUSTRIES' GENERAL TEAMS AND CONBITIONSOFSEFWICE INCLUDQNGTHOSE APPEARING ON THE REVERSE HEREOF:
_ L i g ernn N o s AN N Tl L
AU IZED SIGHATURE TITLE DATE
QUANTITY - NI ] E
ORDERED PART NO. : DESGRIPTION QUANTITY SHIPPED . COST. } AMOUNT
Service Charge ’
ﬁmell:hg{ges Pu_mper ] 3 S
Time-Charges Transport
Miteage Pumper ’ S O E / ;_
Mileage Transport . i
Mitrogen Charges -
120, 00
PO = £9/a7)
|GOVERNMENT AGENCY mummmj‘s
Subiotal . e
Tax. .
tha.l
N Credrt : . : Xmo&mmhw‘me 0O 220Cooidown . O 230 Regeneration O 240 Dryout 0 250 Saltdome. 0O 270 Fipelne O 280 Ship Purge
M EQUIPMENT UNIT 1 m UNIT3 | TYPE |UNIT4 | TYPE
" UnitNo.&Type . - 214S A Dosgd ' '
- Date & Time Started o 17-5790 Mdaie :
" Date & Time Compieted ' 73146 0330
. TOTAL Nz UNIT HOURS 35
- Rate SCFM )
- TOTALNzUSED - - - ' 20, 000
k . ] EQUIPMENT MILEAGE
Rouridirip Mites From: ' ' E) ong Py T/ vids
. TOTAL CHARGEABLE MILES ] SOXNo.otUnits | = IS

L TRANSPORT MILEAGE AND TIME

: _Haundlnp Miles From:

. TOTAL CHARGEABLE MILES X Mo. of Transports .

* Total Transport Time On Site
Total Chargeable Transpert Time

Iherahyacw\mrladge at the above nnlotmahon |scnr_re'ct. and the s#r\rices h:v}been completad, Big Three Operators: h L{_/(/Lﬂ /f/)‘ W/ J
; Authonzed Signature )(LZ CE L b 54,,@,./ =
©. Title - Date Remarks: -

- S'w W’\\ M - . | HER 00982 ~

£%.Big Three LN.S. Representative - - -




The service consists otldehvcry of mtmgcn.o;oxygcn ta thc Cus;omcr ar the Customer's use point ( hc site’) I‘y means of connccnons

furnished by the Custdmer,\the quangitics, pressures and, 1imes of delivery being subject o the Customer’s directions. The Customer at

" -alt times has complcte charge -cust_gdy, control and zesponsibility for all tubing or other n.or'necnons or equipment furnished.for thel

receipt of dehvcry of the, m:rogen or‘oxygcn for the, Customer’s unit, the condlt ions within the vnit production pipe or ather equip--

ment.: zbour ot in the umt and the prcm:scs about thc umt G T ' 4
RN wm "---'\r "

o Te; pons:blc; eprcscntamrc of the Custormner rnust'bc prcscnt atalf times to des.gnatc and provzdc the: pombof'conhccnén into -
which nitrogen or oxygen is to be delivered and to desngnatc the quanm}xcs of nitrogen or oxygen to bc delwcred thc pressures at
——which-the same shall be de]lvcred and. th&umcs-at whn:h the same sha.lL bc delwered LT et
. s T I t I ”_-v—....... ;-. H - h e P ,
Ty TR If jin_order to; gam aceess toor fof feurn: from the site, it is necessary 1o repair roads ot bridges or to provide tractors, vcsse?s or _

other special means of transportation for Big Three equipment. material or personrel. suéh'shall bé” ‘arranged and paid for by the
————€ustomer:-The Customer shali be fully-responsible-for and shall indemnify Big Three agdinst anydoss-arising-as-a-resuleof-any damage—

" to arjloss of any of Big Three's equipment or materials while same are being, lr.nSpor‘c-j 10 of from the site by means furnished oz

arrangea for by Customer or while siuch equipment or marterials are being !oaded upon.or attached=td any specid means, of trans-
____porral:mnfurmshcd oL arrangcd forby Customer. . . . ... _. L ._ .. e e

It

~——6?_*Punry of -all- prodtrct furnished-under- this- Agrccmcnt*sha.l comp'x with- Com“rcsscd Gas Assoczatlcn-standardo—Blg-Thrce §-=
only lizbility or obligation in respect to any product which fails to meer the standards prowdcd for herein shail be to replace such

— product at Big Three's expense. BIG THREE MAKES NO WARRANTY OF ANY KIND. EXPRESSLY OR IMPLIED, EXCEPT

—__ THAT PRODUCTS DELIVERED. HEREUNDER SHALL.CONFORM TO COMPRESSED GAS ASSOCIATION STANDARDS.UN: _

; LESS OTHERWISE SPECIFIiED. BIG THREE SHALL NOT BE LIABLE FOR DIRECT, INDIRECT OR CONSEQUENTIAL DAM-

—ﬂG‘E$ OF-ANY KIKD OR-FOR DAMAGES ARISING FRNOM THE PRESENCE OR USE OF PRODUCTS HEREIN CONCERNED, —

WHE'I'HER USED SINGLY OR [N COMBINATION WITH OTHER SUBSTANCES. THERE ARE NOT ANY WARRANTIES WHICH

~ EXTEND BEYOND THE DESCRIPTION ON THE FACE HERE. Customer shall and dges hereby indemnify and hold Big Three
;__—-__hann lessiagainst.any-and all-loss,-cost, damage, Hability, claim-ot expense, including (but notlimited o) attorney’s-fee,arising out of -
ln]ury tojor death of persons, or damage to or destructicH IRy HPE ?faﬁ”&ﬁ;ﬂs?ﬁ"i)r“muhng from or connected with, the

siled or dellvcry of products concerned ictelindér, of Custoriier's use thereof. - e TE

W iWhlic B:g Three w;ll render the services contracted for to the best of its c.bmw, it does not guarantce any results and,’ cxcept in
—w-the—ease—of gross-or wiilful negligence-on its parg; shall not be liable or responsible {or any damage to-the site-or- any- equipment-iocated - -
at the site or for any loss or damage whatsoever (including injury to or death of person or property damage) growing out of or in any
T Wiy con connecied With {ts"éperations and Customer shall abiolve znd hold Big Three Industiies; Tné, hamﬂess agatnst all Habiliey BT any—
a3 =-such Ioss or-damage sustained or incurred by:Cus:Omer or any -third party :rrcspecuve of the cause. ' .

l\ e ———— s

' M‘!’“ AR vv—v%;w"«- W FEATL
pustqq;ﬂaxas*‘swdngrhmda&‘gﬂ

d payablP ER rcasoniblc a"tromey s' -

TRy, o ifs publ]shcd pi‘IC“‘S Anvtax based on or fﬁcasurcd by the - hfg..s made far, of Juf.; cas'_h f_cc_clpts from }:hc\sal_c '
roducts Qr the. rendenug of services shall be-added o th ath -En‘c_e. CTohed

subse;iuer' e“'onc; eat.
No employse bs 2wy vu T iter Gf walve any of aDuve ferms and Jondiiund
¥ I B
Prices are subject to change without notics.
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™~ DAILY TIME LOG

A

DATL: CUSTOMLR:
_ 7 — 26 P LA
JO NL: BARGE: .
= 17> /12
START TIME _77; 30 2 iv STOP TIME _7 . po DAy _
NAMI HOURS | TOTAL NAMI, l:lOURS TOTAL
IHOURS HOURS
Pl |15
et 745‘
 Clucsil 7
[PV 2 14 45




Stock Use Breakdown

JobNo: “1-5135 Customer: BASF Barge: E1 1 1]D
_ 2 Coveralls @ 2.85 5,170
H Batterics @ 2.25 Q.00
3 Respirator Filters @ 6.00 /8. 0D
Gloves @ 175 .
- Flashlighis @ 12.00
_ Gaskets @ 6.00
— Goggles @ 2.95
Boots @ 9.00
__ Raincoats @ 36.65
Total AD.170
Plus 25% %.18
Charge Customer 40.88

e ' HER 00986

Tndah




== HERCULES

/ MARINE SERVICES CORPORATION

Strangth through environmental awareness and customer service

3 P.O. Diawer O Office (409) 233-6371
! Freaport, Taxas 77541 Fax. {409} 233-6375

Final Check List

DATE: e ~L2£

‘BARGE: EfF-1/2

REPLACED GASKET
BLND NUMBER CHECKED 3 YES _NO
GATE VALVE NUMBER CHECKED P4 YES __ NO ——
PLUGS NUMBER CHECKED -~/ YES __ NO— ﬁ
CHECK VALVE NUMBER CHECKED A/ YES _NO__
DEEPWELL BLIND NUMBER CHECKED AU YES __NO___
BELOW DECK CARGO PIPELINE BLIND NUMBER. : YES __NO
BELOW DECK CARGO PIPELINE BLIND REMOVED  YESNO__
DRIP PAN VALVES:  Closed By, f;v¢z4 DRIPPANSCOVER:  Closedby: ¢ as85
CONTAINMENT AREA PLUG OR VALVES: Closedby: € Asag
AIR TEST CARGO LINE - 40 psi - USING SOAP
SIGNATURE OF TESTER: i Bt
SIGNATURE OF WITNESS: /%ﬂ.h
- CHECK VALVE GASKET WILL BE REPLACED
» AIR TEST IS LAST THING TO BE DONE BEFORE RELEASING BARGE.

-

HER 00987




L - . B - . - . Cme s . —— L e ae e e e T T

Barpe Cleaning Report Iy

JOBNO St B ETA
BARGE NO VY a1 P . DATEMIMEARRIVAL  _Z-2£-S%= @ 2 Py
CUSTOMER _{S AL DATE/TIME START D D& L6 7 Qe Pov

PRODUCT Cfﬁ.. gﬁmgﬁc DATE/TIME COMPLETE 7=26~P€=2 /2 P14,

AMOUNT STRIPPED _+f¢ &

CLEANING INST. BY 2 pe7¢-S _ COMPLETION SCH. BY Q- Pe7¢-¢ OVERTIME AUTH.BY - Per¢s s

) iV
BARGE INSP. BY No 4, #¢  DATEMIME /2 :00/m RELEASEDTO SBopw wafer  DATEMIME /21 2 Hm

DEEPWELL OPENED: YESA/ANO___ CLOSEDBY NEW GASKET: YES___ NO___
BELOW DECK CARGO PIPELINE:

BLIND OPENED: YES+~ NO___ CLOSEDBY(?asus  NEWGASKET: YES___ NO___
DECK CHECK VALVE OPENED: YES AZANO___ CLOSEDBY NEW GASKET: YES___ NO___
DECK HEADER BLINDS OPENED: YES &~ NO____ INSECTED BY CALEB BRETT

DECK HEADER DRAIN PLUG OPENED: YES ~ NO CLOSED BY_Gecintzre

VAPOR RECOVERY HEADER OPENED: YES &~ NO____ CLOSEDBY CAss¢  NEWGASKET: YES_ _ NO«e—
RUST SCALE: YES _/ NO___ WASHED QUT _ BUCKETED QUT

NUMBER OF CARGO TANKS___ CONDITION OF CARGO VALVES Gepy

SLOP TANK STRIPPED: YES_AZANO____ DRIP PANS STRIPPED: . YES~—"NO___
WEATHER: TEMP RAIN___ FOG___ HUMIDITY /E)VERCASI’_ CLOUDY_e~"CLEAR___

PIPELINE WASHED: YES__ , NO+7_ 1 PIPELINE BLOWN: YES l/N O__ _INSPECTED BY CALEB BRETT

BOW RAKE CHECK ED: YES #“NO___ STERN RAKE CHECKED: YES —To

VOIDS: YES‘/ NO SAFETY EQUIPMENT USED:

SUMPS INSPECTED: .~

NOTICE

All barges cleaned for BASF wall be inspected by Caleb Brett. The inspector will have paperwork for the Hercules foreman in charge
to sign. The forcman will put two copics in the document mail box. One copy will siay in the mailbox, and the captain of the lugboat
that is picking up the barge wili not Le called until inspection 5 completed and documcntauon is in the mailbox. If any problems,
BASF logistics representative must be contacted.

Datelnspected P /277 96 Time in: PO § Time out; OO I)
Inspected By: /( fhon Deuﬂf-oﬁ.,
Caleb Brett v ]

NO BASF BARGE THAT HAS BEEN CLEANED WILL BE RELEASED UNTIL CALEB BRETT HAS SIGNED THE RELEASE
PAPERS. CALEB BRETT WIILL BE GIVEN A COPY OF THIS FORM.

HER 00988
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Inchcape Testing Services
Caleb Brett

YOUR REFERENCE
‘| GUR REFERENCE

L
i

PR TS

TIME LOG
/?7. Hercules -2-9¢

"1~ HOUR

2% | oo

inspector Aofified
7 |22 |15 ‘AsPeckor  sorived
' {2 Lo lam menaced b-G@e ﬂe«‘ngﬂa’ﬂo\f\
!7—95' 1 hesed Cotgp_lines blewa
150 (omplefed Derge Ple-dnspecfion
1235 £l peperaerk comfleted

::7%[

Fpr‘féssel

FORM 4 2-0d4i-0%,

FOR CALEL BRETT .

HER 00989




¥OUR REFERENCE

Inchcape Testing Services

L
——— CLIR REFEAENCE
== Caleb Brett .
VISUAL TANK INSPECTION REPORT
?SSEL — P‘RODMJWGO PORT f TERMINAL DATE ',
ETT- 1 (o~ 1/{///]— ftercal es 227 ¢
Tank Number l,- 2; 2.
Tank Coating ”// A{
Last Cargo 4 9¢ (> .
Second Last Cargo | '
Third Last Cargo \V
Time/Date Inspected 732 c'(t'a
visual Cleanliness Accepted/Rejected* | ¢ cef>
Reason for Rejection —
TK#
Method said to TK#
have been used TK#
te clean tanks: TK#
TK#
TK#
TK#

Information regarding previous cargoes, tank coating and cleaning method was oblained from vessel personnel and cannot be guaranteed as accurate by Caleb Brett
and no fiabifity can be assumed for errors resulting from improper information supplied. This report, of necessity, is based on such information.

* The cleanliness of inspected tank(s) is/are based on visual inspection of tank surfaces and fine system at accessible areas only. This document does not cover
the cleanliness. of tank surfaces and line system at inaccessible spots andfor possible release of components of previous cargoes during loading, discharge or
transport of the cargo in question, for which the vessel is full . Suitability of tank coating for intended cargo must be guaranteed by vessel’s owner

or by suppliers of the coating. 3 ‘\) !

~ —_— FOR CALEB BRETT— HER 00990

Form # 2-056-04A
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AT D21aT 1092335320

R IONIE L DY A RN B

- DECLATLLTION OF INGDROTION
FOIOR TO BULK CARGCO THANSIER
VESSELS 59 ¢ L

ElT=l o

TRANSFER FACILITY _ tr@y ey oc o as Fope Dock
LOCATION FREEPORT X, '

" The followlny st refery to Toquirements sst forth In dewail in 33 CFIL 158150 .nd 40 CIH 16.28-30 (printad
08 ruverssh Tha apaces wdlecont to o oo the Mob ave Drovided W ndleatn thae ty dacaddoad LoFiolrodigan by
Irewil Juul .

Comusunlczdon System/Lanyusge Flueney (196.120) () (b))

Warning Signe wtnd red Wornlng Signals. (36.25-10)
Veasols Moorings. (L1208 (a))

Tracadsr Systam A.l.l;;mnonf. {189,120 {3

et Syvtall; UWiused components, (134120 (o)}
Tremdoe Systems; Nsod plping (168,120 (D)

Overhoard Disclioryon/Soa Suction Vilves, (164.120 ()
Uewes 68 Losdlng /oruw cundition. (168,120 (5) (134.170)
Toaus; Loazth sud support, (138190 () ()
Coancadomr NBEID)

Dlachiarie Contilameal Syvtame. (186,150 ) ()
Seuppers o Drsduc. (Inall0 ()Y

Yo gty Sidown (WE 130 (n)

Twpalr Wk Atihackdiag: ($0.35-96)

Duiler wd Cullay Vires Gefoty, (38.385-30)

T 6 Opad Yok (32,3530

Liohiday {sinsek ta suncteu). (206,120 (1))

Fule 3i0king Snwccs (FR38-50)

Split and ¥ sergeay aliaidobn procednres, (154.122 (¢))
Surtielont Jursaanl (UML120 (o} (1)

Pranco Conferwsce (18120 (Q)

Agrewitabt to bugn trapader. (184120 ()
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Job Workscope/Breakdown

Job No: ’)"5 ”55 Date: q/QU/'ﬁt'a Invoice Nuriber:; 3500

Custormer. BAS F @MN: EIT | fQ/
Foreman: ST 8 @ 38.00 3 04 60
or 3.5 @ 5325 [ 86.38
Leadman: ST @ 35.00
oT @ 49.50
Journeyman: ST '@50‘5‘ @ 32.50 491.25
orr 35 @ 45.75 [ L0, 13
Disposal: Slop Oil @ 0.60
- Water @ 0.35
Water: 7 b4, 20D @ 5.00/1,000 gal 221.5D
Material: Plus 25% |
Stock:” 32,10 Pls25%_ 9 8 40.88
Chemist: ' Plus 25%
Equipment: Compressor _5_ @ 48.00 cﬁ Hp. 0D
AirMoves 90 @ 5.00 | B0 .6v
Forklift ———— @ 30.00
Tugboat @ 10000
Steam Rig @ 10000
Vacuum __3___ @ 30.00 &] D. v
HandHose  _o& @ 12.00 84.6v
WeldMachine @ 15.00
ChermyPickr _ @ 70,00
Crane . @ 130.00
3GasPump _ 3 @ 18.00 54.6v
PStipPump  _ oL @ 15.00 30.0D
Butterworth @ 10.00
SEecPump __ @ 1500 -
CuingRig  ___ @ 800
HelOut @ 110000
Truck @ 25.00
HandToos __ @ 10.00
Total Invoice: 3} QQ!ISL{D“- /4

HER 00993




'HAZARD COMMUNICATION
- PACKET

Industrial & Special
Nitrogen Oxygen
Service | S er_vice-

é AlR LIO.UIDEJ |

This envelope contains:

O Nitrogen MSDS O Safety Checklist
O Oxygen MSDS O Safety Precautions Pamphlet
OOther:

AR R RTINS

For additional safety information, contact INS/SQOS at:
AIR LIQUIDE AMERICA, PO Box 3047, Houston, TX 77253, or
(713) 896-2265

HER 00994




ALR LICUICE AMERICA CORPORATION PAGE 1
R e« Ne BOX 2047
‘ HouSTons X 37343

M ATERITI AL SAFETY DAT A SHEET

A R R AN RN R e A S L M S e S A T T e —

I «~GENERAL I NFCPMATTIOGN:

R T W AR A e R A L e U ke A ) A P = . A ———

PROCUCT NAME  NITROGEN, REFRIGERATED LIQUTD

S S e e
it

EMERGENCY TELEPHCUE NO. 713-868-0302 BRI
MANUFACTURERS NAYE ATR LICUICE AMERICA CORP, L
TRADE NAME/SYNANYMS LIQUID NITRAGEN (L IN) gf/;/ ?Z ﬂ”*xyﬁ4ﬂ
CHEMTC AL NANME ANC SYNOMYMS

NTTROGEN, REFRIGEDATED LI1QUID :
REVISICN DATE: N9/24789 BRODUCT 10. UM 1977 FORMULA N2
CHEMICAL FAMILY INFQT 5AS CAS NUMBER ?2727-37-9
srsnsesnek  SECTION MOTES #exwsseksne

MSOS INFCARMATION NUMBER:  (713) 896-=2140

. A b o A b Ay S - ——

AR A A AR AR v R R R A o e R wr el i S ol S T e vt e e S . —

HAZAROOUS MIXTURES OF LISUIDS AND GASES a/0 TLV

R A e S R A L L s A - —— " ——— -

NITRCGFN 100 =%
k% NONE ESTARLTISHED

B T R e T T T e ————

N R AR AR Rk e N v SR ek S e e ke e e e S e —— o

BOILING POTHT =220,4F (~195.8C) 2 1 ATM
SPECIFIC GRAVITY (H20 = 1)3 0.8C83 3 BOILIAG PTe S 1 ATH
VAPOR FRESSURE N/A
PERCENT VCLATILE R”Y vOLUME (0/0} N/A
DENSTITY ©0.,49 LB/CY FT 3 BOTILING PT, 3 1 ATH
EVAPCRATICN RATE N/A
SCLUBILITY TN MATER N/A
MATERT A, AT MCRVAL FCOMOTITICY  LIQUID
EXPANSICN RATIOC (LTQUID 19 CAS) 1:696.5
APPEARANCE ANC CSQOR
CCLCRLESSy CNORLESS GAS
T v=-FfI2 ¢ ANL EXPL C STON H4HAZARD DATA

FLASH PCINTY N/A
FLASE FCINT (METHACD USED)
FLAMMABTILITY LINITS TN AIR {270 BY VOL) LOWER N/A UPPER N/A
EXTINGUISHING MEDTA

MATERTAL IS NONFLAMMABLE, NITROGEN NEITHER BURNS NOR 3Syp-

PCRTS COMAUSTICN. USE EXTINGUISHING MFDTIA APPROPRIATE FOR

SCRROUNDING FIRE.
SPECTIAL FTRE FIGHTING PROCECURES

MONts MNITROGEN WILL ACT AS A SIMPLE ASPHYXIANT IT TIT DIS-
PLACES OXYGEMs LIGQUID NITROGEN WHEN SPILLED WILL VAPQORIIE
RAPICLY CAUSING A VAPCR CLCUD THAT WILL CREATE AN OXYGEN-
DEFICIENT ATMQSPHERE, EVACUATE THE AREA OF THIS VAPOR CLOUD
UNLESS WEARTING SELF-CONTATNED BRFATHING APPARATUS,

UNUSUAL FIRE AND SXPLOSINN HAZARD

CONTACT WITH "COLD™ LICUID QR GASEQUS
EROSTBITE, VISIBILITY YAY 8¢ QPSCURED
cLaven.
AUTCIGNTITION TEMPERATURE: N/A

HER 00995




AIR LICUIDE AMERICA CORPORATION PAGE 2
] P. (e BOX 3047
HOUSTON, TX 77253

"M AT ERLTITAL SAFETY DATA SHEETY
PRODUCTY NAME NITROGEN, REFRIGERATED L IQUID

A A o A i T o A T ———————— - - T ——— T

ELECTRICﬁL CLASSIFICATION: NONHA ZARDNUS

R —————————— PR R L

THRESHCLE LIMIT VALUE NONE ESTARLISHED

UNUSLAL CHRONIC TOXICITY *SEE OVEREXPISURE SECTION®

CARCINQGENICITY NOT LISTED BY [ARD, NTP, OSHA

RCUTES CF EXPCSURE INHALATION, EYE/SKIN CONTACT

EFFECTS CF OVEREXPOSURE
NITRCGEN IS NCNTOXIC, RUY MAY CAUSE SUFFOCATINN 3Y DIS-
PLACING THE DXYGEN IN THE AIR. FEXPOSURE 10 OXYGEN=-DEFICIENT
ATMCSPHERES MAY CAUSE CIZZINESS, NAUSEAs VOMITINGe DIMINI-
SHEC MENTAL ALERTNESS, LOSS OF CONSCIOUSNESSy AND DEATHe IT
SHEULD BE RFCOGNIZER THAT COLLAPSE AND ASPHYXTATION MAY
GCCUR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS. PRO-
LCRGED BREATMING OF VERY COLD ATMCSPHERES CAN CAUSE LUNG
GAMAGE AND HYPOTHERMIA. FRCZEN TISSUES, CAUSED BY FROSTBITE
AQF PATINLESS AND APPEAR HWAXY WITH A PNASSIBLE YELLOW COLDOR.
THEY WILL AECOME SWOLLEN, PAINFUL ¢ AND PRONS TO INFECTION
MEEN THAWEN.
TCXICALNGICAL PROPERTIES:

o e il L L

NITRCGEN IS & STMPLE ASPHYXTIANT.
CCNTACT WITH €OLD LICUID CR PIPING MAY CAUSE COLD CONTACT
RURASy "FRCSTRITE",

EMERGENCY AND FIRSY AID PRCCEDURES

PERSONS SUFFERTIAG FROM LACK COF OXYGEN SHOULD BE “MAVED INTO
FRESK AIR, IF VICTI® IS NQOT BREATHIKGy ANMINISTER ARTI=-
FICIAL RESPIRATIONS. IF BREATHING IS OIFFICULT, ADMINISTER
CXYGEN. NETAIN PRCMPY MEDICAL ATTENTION,

SELF-CONTAINTE B2 FEATHING APPARATUS MAY BE REQUIRED FOR RES-
CLE WCRKFRS.

I7 CONTACT WITH CRYOGENIC LIQUID NITROGEN HAS CAUSED FROST-
BITEs OC NOT RUB THE AFFECTED AREAs AS TISSUE OAMAGE MAY
CCCLR. - FLUSH THE AFFECTEND AREAS WITH WARM JATER, 00 NOT
USE HOT WATER, ORTAIN PRCMPT MEDICAL ATYENTION.

T A i T A Y S e W Y D A A T el e A

STARILITY STABLE

CCRCITICAS TO AvCIn
NCAME.

INCCYPATARILITY (MATERIALS TO AVOID)
NCNE

-

HAZARCCUS CECCHMPCSITION PRCLUCTS
NONE.

HER 00996




ALR LIOUIDE AMER ICA CORPNRATION P
O« BOX 3047 :
X 7725

HDUSTUN' T 3

4 A T ERI L S AFEFETY DATA SHETET
PROCUCT NAME NITRGGEN; REFRIGERATED LIQUID

P —— A A e Y - -— ——————————

"

AGE 3

HAZARDQUS POLYMERTZATINN WILL NOT OCCUR
CCROTTIONS TO AvVOIN
NCNE.

- —————— — o — A —— o Tl T A A A VI T S T

A —— Ty —— A — e A A -

——— o ——t -l - ——

STEPS 1C BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLEN
CVACUATE ALL UNNECESSARY PERSONNEL FROM VAPOR CLOUD AREA
WHERE AN NXYGEN-OEFICIENT ATMCSPHERE 1S PROBABLE. SHUT OFF
NITREGEN SCURCE IF 90SSIBLE. AVOID CONTACT WITH LIQUID
NITROGEN OR ITS €OLC AQIL-0FF GAS,., TO TINCREASE RAYE OF
EVAFORATION SPRAY WITH LARGE AMOUNTS 0OF WATER FROM UPWIND.
IF LEAKING FROM CONTAINER 0% CONNECTIONy CONTACT THE CLOSEST
D16 THREE INNDUSTRIES LOCATION, OR YOUR SUPPLIER. SELF-CON-
TATNED BREATHING APPARATUS wILL BE REQUIRED IN OXYGEN-DEFI-
CIENT AREAS SUCH AS NITROGEN VAPDR CLOUDS.

WASTE CISPOSAL METHCD
NC NCT ATTEMOT T DISPOSE OF RESICUAL DR UNUSED QUANTITIES.
QETLAN TO YOUR SUPPLIER FOR DISPOSAL. FOR CMERGENCY DISPO-
SaLy ALLOW LIQUID NITRCGEN TO EVAPORATE [N A WELL-VENTILAYED
QUTCNOR LOCAT 9N, _

" — " " — T —— . —————— i — —— .

e

vVIITI-S®»PeECclatLt PRCT E CTIVE . T NFORM

A i e A S il M S T A T PP Tl ke, S e

—— el e el A k. e

A TI ON

 RESPIRATCRY PRCTECTINN (SPECTFY TYPE)
USE SELF-CCATAINED BREATHING APPA
HETAH RS S e
VENTILATION
*SEE NOTESH
PRCTECTIVE GLOVES
LOOSE-FITTING THERMAL INSULATED/L EATHER
£YE PRCYECTION

FULL FACE SHIELD AND S
RECCMMENDEL WHEN HANDL

OTHKER FROTECTIVE £QUIPMENT

LCNG SLEEVE SHIRT FOR LTQUID HANDLING.
SAFETY SHOES IF HANCLING CYLINDERS.

*sesannssr  SECTINN NOTES srsmmrsssss

ACECUATE TC avQInN LOWERING OXYGEM CONTENT T} BELOW 19.5 %
{CXYGEN=-DEFICIENT ATMOSPHERE).

LCCAL EXHAUST: YES
MECHANICAL: YES
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m=4
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I X-SPECIT A L PRECAUTTIONS

T A ————— i ——————— i {— i . . =t b
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PRECAUTICAS TO PE TAKEN TN EANDLING AND STORING
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ATR L!C-UID’E) AMER

_ ICA CORPORATION PAGE S

d e Oe BOX 3047

' HOUSTONy TX 77253

N ATERITITAL SAFETY OATA SHEET

PROCUCT NAME NITROGEN, REFRIGERATED L IQUID

THIS PRCCUCT SAFETY DATA SHEET IS CFFERED SOLELY FOR YOUR INFORMATINN,
CCNSIDERATION, INVESTIGATION, IN CCOMPLTIANCE WITH HAZAQND COMMUNICATION STANDARD
29 CFR 19C0.1200, AIR LIQUINE AMERICA CORP., PRIVIDES NI WARRANTIES, ETTHER
EXPRESS CR IMPLIEN., ;

HER 00999




AT LIQUICE AMERICA CORPORATION PAGE
O« BOX 23047
HGUSTON» TX 77253

MaTERTITAL SAFETY DATA SHEELET

A Al T T e Vo - - i - —

1

I.-G ENER AL I NFO®RMATI G N

PROOUCT KAME (OXYGENs REFRIGERATE(D LIQUID
EMERGENCY TELEPHCHE NQ. 713-868-0302

(» -y

MSCS INFCRMATION NUMAER:  (713) A96-2140

A w  — ——— ly ———— lh _— y — —  —— ———  —— lag. — — — ——— ————— , —  —  — —— — ——

MANLFACTLRERS NAME AIR LIQUICE ANERICA CORP. wa
TRAGE NANE/SYNONYMS LIQUIC OXYREN (LOX) €VF/ 9%; Auﬁgzgkfﬂ
CHEMICAL NAME AND SYNONYMS

G XYGEN, REFRIGERATED LIQUID
REVISION CATE: C9/05/89 PRODUCT ID. UN 1073 FORMULA 02
CHEMTCAL FAMILY CXINTZER CAS MUMBER 7792-44-7
shssbxesss  SECTION NOTES #essssnsax

A A R TE R NN N NN N N A M L M A R A A T G T i — . - —— o

HATARDOUS MIXTURES OF LTIQUIDNS AND GASES Q/0

N Ak AR R A A A A v i v — e — T — " ——————— i — ] e o W

TLYV

CXYGEN 100
% NONE ESTABLISHED

] . . o o ——— N ———————— ———— P -

xk

IT 1T =-PHYSIC AL DATA

V= M s we PR r  w t  d w w  w  — ——— ———

BOILING POINT =297.3F {(-183.0C) 3 1 ATHM
SPECIFIC GRAVITY (H20 = 1): 1.14 3 ROILING PT £} ATM
VAPCR PRESSURE AJA
PERCENT VCLATILE BaY anL"C (csC) N /A
ODENSITY 71.22 LR/CY
i BOILING PY e 1 ATM
EVAPCRATINN RATE N/a
SCLUBILITY IN WATER N/A
MATERIAL AT NORMAL CCNDITICN LIQUIOD
EXPANSTION QATIO (LIQUID TN GAS) 1286046

APPEARANCE AND CDDR
SALE MLUEy OOORLESS LIQUID

A A A L N T A A A N A o —

e ke i - v

1v-FfTRE AND EXPLCSITON HAZARD DATA

g L W kel T R wm o e i - - e v A A

FLASH PCINT N/

FLASH PCINT (METHOO USED)

FLAMMARBILITY LIMITS IN AIR (0/0 BY VOL) LOWER N/A UPPER N/A

EXTINGUTSHING MECTA
MATERTAL IS NONFLAMMASLE., USE EXTINGUISHING MEDI[A APPRO-
PRIATE FOR SURROUNDING FIRE.

SPECTAL FIRE FIGHYING PROCEDURES
THFOUGH NOT FLAMMABLE [TSELFs CXYGEN VIGOROUSLY ACCELERATES
CGMPUSTION. LTIQUID OXYGEN, WHEN SPILLEDs WILL EVAPORATE
RAPIDLY CAUSING A VAPOR CLOUD THAT WILL BE HIGHLY OXYGEN=-
ENRICKFED, WHICH CAN CAUSE MATERTALS IN THIS CLOUD TO IGNITE
EASILY., CSVACUATE THE CLOLD AREA AND REMOVE ANY IGNITION
SCLRCES.

UNUSUAL FIRE AND EXPLOSICN HAZARD
MATERIALS WHICH OC NOT BURN IN AIR MAY BURN IN OXYGEN-
ENRICHED ATMOSPHERES WHFRE THE OXYGEN CONTENT EXCEEDS 21%.
OXYCEN MAY FORM EXPLOSIVE COMPQUNDS WHEN EXPOSED TO Com-
AUSTIBLE MATERTALS OR OILs GREASE, AND OTHER HYDROCARS

ON HER 01000




Fini-

.- AIR LIQUIDE AMERICA CORPORATICN PAGE 2
'." P. 00 EDX 30“7
HOUSTONe TX 77253 _
4 AT ER AL S AFETY DATA SHEET

PRODUCT NAME OXYGEN, REFRIGER&TED LIQUID

——— o A A ke e e A A S A A A ——— e T N ——

MATERIALSe CCNTACT WIVH “COLO® REFRIGERATEN LIQUIG MAY
CAUSE FROSTAITE. VISIBILITY MAY PE OBSCURED IN THIS VAPOR
CLCUC.

AUTCIGNITICN TEUPERATURE: NM/A
ELECTRICAL CLASSIFICATICN: NONMA ZARDOUS

A T S S A ———— A — ————— ——

A e e e e e P A R P e o - T T ——— T — T T————— . . v}

THRESHOLC LIMIT VALUF NONE ESTABLISHED
UNUSUAL CHRCNIC TOXICITY *SEE OVEREXPOSURE SECTION=
CARCINCGENICITY NOT LISYED BY TARC, NTPs OSHA

RCUTES GF EXPOSURE
EFFECTS CF OVEREXPOSURE

INHALATION, EVE/SKIN CONTACT

CCNTACT WITH LICUID OXYGEN

CAN CAUSE SEVERE FROSTBITE AND
FREEZE RURNS, PROLONGED BREATHING OF VERY COLD ATMOSPHERES
CAN CAUSE LUNG DAMAGE ANMD HYPOTHERMIA. RREATHING 80% OR
MCRE DXYGEN AT ATMCSPHERIC PRESSURE FOR MORE THAN A FEW
HOURS MAY CAUSE MASAL STUFFINESSs COUGHe SORE THROAT » CHEST
PAIN AND RREATHING DIFFICULTY. RBREATHING OXYGEN AT HIGHER
PRESSURE IMCREASES THE LIKELIMOOD OF ADVERSE EEFECTS WITHMIN
A SHCRTER TIME PERIOD. EXPCSURE TO OXYGEN AT HIGHER PRES~
SLRES FOR PRNALONGED PERINDS HAS BEEN FOUND TO AEFECT VISTON,
NEURCMUSCULAR CONRDINATION, AND ATTENTIVE POWERS.
TOXICALOGICAL PROPERTIES:

AT KCRMAL CCNCENMTRATION ANC PRESSURE, OXYGEN PGSES NO TOXI-
CITY HAZARES. HOWEVER, AT ELEVATED CONCENTRATIONS AND PRES—
SURESe CXYGEN MAY CAUSF ADVERSE EFFECTS (SEE ABOVE).

EMERGEANCY ANC FIRST AID PRCCEDURES
RECUCE OXYGEN PRESSURES TO 1 ATM AND/OR MOVE VICTIM INTO
FRESH AR,

RESCUE PERSCMNEL SHCULD BE AWARE OF EXTREME FIRE HAZARDS
ASSOC JATED wWITY OXYGEN-ENRICHED ATMOSPHERES.

If CONTACT WITH CRYQGENTC LTQUID OXYGEN HAS CAUSED FROSYRAITE
N0 NOT RUB THE AFFECTEL AREA, AS TISSUE CAMAGE MAY OCCUR.
FLUSH THE AFFECTED AREAS WITH WARM WATER. DO NOT USE HOT
WATER, OBTAIN PROMPT MEDTCAL ATTENTION

VI-REACTIVITY DATA

—— A v A " . — . o ——

STABILITY SYABLE
CCNCITIONS TO avolO
MCNE .
INCCGMPATARILITY (MATERIALS TO AVOID)

OXYGEN REACTS FEXPLOSIVELY WITH

ETHE
CARPCN MATERIALS. KEEP CXYGEN CONT
GREASE,

0D HYDRO-
It AND/OR

QZ

'HER 01001




ATR LIQUIDE AMER 1

CA CORPORATION PAGE 3
) Ds BOX 3047
HOUSTONS TR 39393
MATERTA SAFETY DATA SHEET
PROCUCT NAME | OXYGENy REFRIEERATED LI0y10
HAZARGCUS DECOMPOSITION PROCUCTS
MONE
HAZARDOUS POLYMEARTIZATION WILL MCT GCCLR
CCADITIANS TO AVOID
HONE o
- viIr-s5e# ILL OR LE AK PRO CE DuRES
STEPS 1C RE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
EVACUATE ALL UNNECESSARY PERSONNEL FROM VAPOR CLOUD AREA
WHERE AN OXYSEN-ENRICHED ATMOSPHERE 1S FORMED, AND ELIMINATE
ANY SOURCES OF HEAT OR IGNITIONe SHUT OFF SOURCE OF OXYGEN
TE POSSIPLEe VENTILATE AREA TO PREVENT OXYREN-ENRICHED
ATMOSPHERE. S AVOIN CONTACT WITH L TOUID OXYGEN OR ITS COLD
BOTL<OFF GASe TO INCREASE RATE OF EVAPORATIONs SPRAY WITH
LARGE AMOUNTS OF WATER FROM UPWING. IF LEAKING FROM € ON-
TAINER 0OR CONNECTION, COMTACT THE CLOSEST 816G THREE INDUS—
TRIES LCCATINN, OR YOUR SUPPL_TIER.
WASTE DISPOSAL MFTHAD
00 NCT ATTEMPT TN DISPOSE OF RESICUAL OR UNUSED NUANTITIES.
RETURN TG YCUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY DISPO-
SAL, ALLCW LICUTO CXYGEN TC EVAPORATE IN A WELL-VENTILATED,
CLEAN (CREASE-FREE), OUTDNOR LOCATION. KEEP AREA FREE FROM
SPARKS AP FLAMES AND ANY HYCROCARBON MATERIALSe

N e e e e ] et et ) o S o ol S S e . s g - -

vITTIiI-S P ECTAL PRCTECTIVE INFORMATTITON

RESPIRATCRY PRCTECTION (SPECIFY TYPE)
NCNE »
VENTILATICN

NATURAL 0R MECHANICAL WHERE GAS TS
PRESENT —— *SFEE NCTES*

PROTECTIVE GLOVES

*SEE MOTES*
EYE PRCTELTIOAN

FULL FACT SHIELD AND SAFETYY GLASSES ARFE
RECOMMENDEC WHEN HAANDLING LIQUIO OXYGEN.
OTHER PRCTECTIVE FQUIPMENT

LENG SLEEVE SHIRT FCR LIQUID HANDLING.
SAFETY 3SHOES IF HANDLING CYLINDERS.

®esktrrevs  SECTION NOTES shsssnsess

LLCAL EXHALST: SUFFICIENT TO PREVENT OXYGEN-ENRICHED
ATMOSPHERES OF OVER 21% OXYGEN. _
ELCVES: LCCSE FITTING THERMAL INSULATED OR LEATHER.
MUST RE CLEAN AND GREASE FREE.

T AL R

GLOVES

HER 01002
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OXYGEN,
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CAUTIONS
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PRECAUTICKS TC BE TAKEN IN HANDULING AND STORING
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AIR LIAQUIDE AMERTCA

M ATE R [ AL

P, . B
HOUSTON, TX

5 AF

€E Yy D

C
ROX 3
7

PROCUCT MAME OXYGEN, REFRIGERATED LIQUID c

A A W Ve S e g e A A

e e P R Y A N - A A g

FLAMMABTILITY : o)
REACTIVITY: c
CERCLA RATINGS:
EALTH: 9
FIRE:OD
AEACTIVITY: o
PERSISTANCE: 3
LISTED TN TSCA 1

——— T A e i -

——— " —— i ———

PAGE 5

CUCT SAFETY DATA SHEET IS CFFERED SOLELY FOR YOUR INFQRM
ATION, THVESTIGATIONG IN COMPLIANCE WITH HAZARD COMMUNIC
ggOiLgE? . AR LIQUIDE AMERICA CORP. PROVIDES NO WARRAN

ATIONs
ATION STANDARD
TTESs EITHER

HER 01004
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A12 LICUIGE AMERICA COROQRATICN PAGE 1
3 P, 0. BOX 3067
. HOUSTON, TX 27253

AT E R T AL SAFETY DAT A SHEET

A o e T o o S Wra i T —— T A S N ol ——

PRODUCT NAME QXYREN

EMERGENCY TELSPHCME NN. 713-259-1013102 ) 4z¢x?@2f7
MARUFACTURERS NAVME  ATR LIQUINE aMgRIC A CNRP, :{‘/ ?@
TRACE MAME/SYMONYMS OXYSENS NXYGEN USP: AVIATNRS BREATHING OX¥GEN (ARO)Y
CHEHI(ALGEA"F AND SYNMNYHMS

axy
REVISIGN DATE: 09/05/99 PRODUCT ID. UN 1072 FORMULA (02
CHEMTCSL Fa™ILYy OXINIZER CAS MNIMBER ?7732=44=17
waennbrkdd  SFCTINN NOTES teksxmkeews

MSDS INFCLRMATICN NUMBER:  (713) 896-2140

{ T -=HAZ ARCTYUS I NGREDTENTS

———— T N e e e o e L S T i S —— i ——— ——

HAZARLCDUS MIXTURES OF LIOUIDS AND GASES 0/0 TLY

D kR e A M e M A — e —

CXYGEM 100 b
** NMNE ESTARLISHEC

A T A AT Al I T T . T —— rf~ il ik " - oy

R DR R R A M R A S W S A P T A

BOTLING FOINT =297,3% (~1832.0C) =2 1 ATM
SPECIFIC GRAVITY (ATIR = 1): 1+1049 2 0F (21.1C) & L ATH
VAPQR PRESSURE N/A i
PERCENT VYCLATILE BY VOLUNME (0/0) N/A (GAS)
DENSTITY C.CH9279 La/CU FT

3 70 F {21.1 C) £ 1t ATM
EVAPORATION CaATE N/SfA (GAS)
SOLUBILITY IN WATER &4,89SCC/100CC K20 a 32 F (0 C)
MATERTAL AT NCORMAL CCHODITIAN  GAS
EXPANSION RAT{O (LIQUID TO GAS) N/A (GAS)

APPEARANCE ANLC GDOR .
CCLCRLESSs GDORLESSe TASTELESS GAS

I v-F IRE AND EXPLCSION HAZARD DATA

FLASH PCINY N/&
FLASH FCIANT {(METH
FLANMARTILITY LTNMI

EXTINGUTISHING MELT A

-19
A3
-

el
>0
——

R (Q/0 8Y VOL)Y LPWER N/A UPPER N/A

MATFRTAL IS MONFLAMMARLE. USE FXTINGUYISHING MEDTA APPRD-
PRIATE FO SIRRCUMTING FIRE,

SPECIAL FTRE FICGHTING PROCECURES

THCUGE NOT FLANMMABLE [TSELF,y CXYGEN VIGOARNUSLY ACCELERATES
CCHMEUSTION, TF POSSIBLE, SHUT OFF OXYGEN GAS ANG REMNOVE
CYLINNFRS FRNM FIRE AREA QR CCOL WITH WATER TO AVOID EXCES-
SIVE PRESSURE AUILC pe,

UNUSUAL FIRE ANEC EXPLOSICN HAZARD

“ATER[ALQ YHICH DI KCY Aayak [N ATH “AY BURN IN AN OXYGFN-
EKRICHED ATMNSPHERE WHERE THE (OXYGEN CONTENT EXCEEDS 21%.
OXYGCEN MAY FORM EXPLOSIVE COMPOUNDS WHEN EXPOSED TQ COM-
BUITIRLE HATER[ALQ CR CIL{ sy GREASE, AMD QTHER HYNRAC ARBON
MATFRTALS. ©ORESSURE CAN BUILO UP DUE TO HEAT AND CYLINDER
MAY EXPLOCE TF PRESSUPE RELIEF DEVICES SHNULD FAIL TQ

HER 01005




' ATR LTIQUISE AMERTICA CNRPIRATION PAGE 2
' Po N. BOX 3047
' HOUSTONs TX 77253

M AT ERTAL SAFETY DATA S5HEET
PRODUCT MNAME  DXYGEN

P ——— I e et R ettt -

RELIEVE PRESSURE.

v-KHEAMALT F H AT AR G D4 TaA

T A A e . . T T A T W —— -

THRESHOLE LIMIT vALUS NONE ESTARLISHED

UNUSUAL CHRONIC TAXTCITY *SEC OVERRXP)SURE SECTION®
CARCINCGENICTTY MOT LISTED BY [ARC, NT2, OSHA
RCUTES OF EXPOSURE INHALATION

. EFFECTSL CF NYEREXPISURE
THING 8C% 0d/ MOR

Ly
R

BREA £ OXYGEN AT ATMOSPHERIC PRESSURE FOR
MCRE THAN 4 FFW HOURS YAY CAUSE NMASAL STUFFINESS, CAOUGH.
SCRE THRCAT, CHEST PAIN AND BREATHING DIFFICULTY. BREATHING
COXYGEN AT HIGHER PRESSUTE INCREASES THE LIKELIHOOD OF Af-
VERSE EFFECTS WITHIN A SHORTER TYIME PERICD. EXPOSURE TO
OXYCEN AT HIGHER ORESSURES FOR PRCLONGED PERINDS HAS BEEN
FOUAD TN AFFECTY VISION, NEURTMUSCULAR COORNDINATION AND
ATYENTIVE POWERS,

TCXICNLOGICAL PROPERTIES:

AT NCRMAL CCNCENTRATINN AND PRESSURE. OXYGEN POSES NO TOXI-
CITY HAZARCS, HOWEVER, AY ELEVATED CONCEMNTRATIONS AN PRES-
SURES, IXYGFN MAY CAUSE ADVERSE EFFECTS (SEE ABOVE).

EMERGENCY AND FIRST AIN PROCECURES
RECUCE NXYGEN PRESSURES TC | ATM AND/OR MOVE VICTIM [NTO
FRESH ATIR,.
EESCUE DERSONNEL SHAULD BE AWARE OF EXTREME FIRE HAZARDS
ASSCCIATED WITH OXYGEN-ENRICHED ATMOSPHERES.

A AT S A P ——— Y A — A - - b o i e T A e

vVI-REACTIVITY 0DATA

R e R A N R A o ———— - -

—————— o — -

STABTLITY STamLE
CANDITIONS TN avoln
NCONE,
TRCOMPATARILITY (MATERIALS TO Av0IQ)
OXYGEN REACTS EXPLCSIVELY WETH FTHERS, ALCOMOLS, AND HYDRO-

gag:gﬁ MATERTALS, KEEP OXYGEN CONTATNERS FREE OF 2fL ANOC/OR

HAZAROCUS DECOMPOSITION PROCUCTS

MONE .
HAZARDGUS POLYMERTZATION WILL NOT OCCUR
CCANCITICAS T AVYCID

NTNE,

vII-S®TlLL QgR LEAK PRQOQC EDBRES

e et e e e e e b L S PN ——— R
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AR LTIQUIDS AMERIC

. A CORPARATION PAGE 3
. P, O, BOX 3047
HQUSTONy TX 77251
MATERTIAL SAFETY DATA SHEET

STEPS TC PE TAKEN IN CASE MATERTAL IS RELFASED NR SPILLED

EVACUATFE ALL UNNRCESSARY PERSONNEL FROM AEFROTEN AREA, S
CFF SCURCE CF CYXYOLEN TF PrSSTRLE. VENTILATE AREA TN PAREVEN
OXYCEM=ENR ICHED ATMOSPHFRE, REMOVE SOURCES NF HEAT 0% IGNT
TICNa IF LCAKTHG FoOM CONTAINER R VALVE. CONTACTY THE

CLCSESY 291G THREE IADUSTRIES LOCATION, OR YOUR SUYePL IR,

WASTE DISPOSAL METHOD

DC NCT ATTEMOT T DISPOSE OF RESIDUAL OR UNJUSED QUANTITIES.
RETUEON TC YCUR sypPLlte FQR OI POSAL. FOR EMERGENLY DISPO-
SALy SECURE THE CYLINCES AND PLOY DOWN SLOWLY TO THS ATMOS-
PHERE TM A WELL-VFNTIULATED AREA OR OUTDOORS.

——— v —— i ——— A o " A e ————— 1 " T A - ——n

—— A ———— iy - ——— ] W —— . " ————— A A v

RESPIRATORY PROTECTION (SPECIFY TYPg)
NCNE . '
VENTILATICN

NATURAL (72 MECHANIT
DRESENT ~- 2SEE ND

PRCTSCTIVE GLCYES

CAL WHERFE GAS IS
TES

IF USEOQ, MUST AF CLEAN AND GREASE FREE
EYE PRCTECTION

SAFFTY GLASSES ARE RECCMMEN DED HHEN
HANGLING HIGH POESSURE CYL INDERS.

CTEER FRCTECTIVE FQUIPWENT
SAFETY SHMES WHFKN WaNDLING CYLINDERS.
w*xadekbnnx  SECTION NOTES #exrwskdns

LCCAL EXHAUST: SUSFICTENT TO PREVENT DXYGEN-CSNRICHED
ATMCSPMHERES OF DVER 21% DXYSEN,

M - —— o M i . . A A i ——— - —

I X=-SPECILAL P2 ECAUYUTIONS

A i e il ol T T — e AR — "

——

PRECAUTIONS TO 28 YaKEN IN FHAKNGCLING AMC STORIMG

STCRE ANT USE WITH ADECLATE VENTILATIOM. DXGYEN IS HEAVIER
THAN AT AND LEAKING GAS CCULD ACCUMULATE T4 LOW AREAS DR
CCNEINED SPACES CAUSING AN CXYGEN-ENRICHFD ATMOSPHERE,
CYLIKDERS SHOULND BF STOREDR UPRIGHT WITH VALVE PROTECTION CAP
IN FLACE ANLC FIRMLY SECUREL TG PREVEAT FALLING QR B8EING
KNCCKED OVER. PROTECT CYLINNERS FROM PHYSICAL DAMAGE; 0O
NCT DRAGy RCLLy SLIGF, OR OROP. YSE A SUITARLE HAND TRUCK
FOR CYLINDER MOVEMEAT, 00 KOT aLLOW THE TEMPERATURE WHERE
CYLIACEDS ARE STOREC TO EXCEEC 125 £ (S2 C)e DO NOT STORE
OXYGEM CLASER THAN 20 FEET FROM FLAMMARLE CR COMBUSYINLE
MATERTALS, XEEP CYLINCERS FREE FROM OIL AND GREASE.

CeOeTe LARELTING
OXYCEN  ~—-= YELLOW LASFL
VALVE CONNECTION

HER 01007




. ATR LIQUINE AMERIC2 CORPORATION PAGE 4
‘; Pe C. BOX 3047
HOUSTONe TX 77253

; M AT ERTIT AL SAFETY DATA SHEET
PRCOUCTY NAME (OXYGEN

A e ke o ol e ol Al S A S -

C54 S40 OR CHA A70 (PIN INCEXED)
CTHER PRECAUTICNS

ALL CAUGES, VALVES, REGSULATNRSy PIPING AND FQUIPMENT TQ AE
USEC. IN CXYGEM SERVICE MUST BE TLEANED FOR IXYGEN SERVICE IN
ACCORNANCE YITH CRA PAMPHLEY G-4.le OXYGEN [S NOT TQ €
USEL AS A SUASTITUTF FCR CAMPRESSED AIR. NEVER STRIKE A
WELRING ARC OM ANY COMPRESSEN GAS CYLINDER. REFILLING
CYLINDERS WITHOUT THE CONSENT CF THE CYLINDER OWNER [5 A
VIGUATION CF FEDERAL LAW (49 CFR).

NCT PLACARD:  OXYGEN

DET 090PER SHIPPING NAME: OXYGFEN, COMPRESSED
MISCEULLANECUS INFORMATICN:

FURTHEER INFCAYATICK ARPCUY CYYGEN CAN BE FOQUND TN THE
FOLLOWING PAMPHLETS PUALISHED 8Y:

THE CCMPRESSER 5AS ASSOCTATICON (CGA)
1235 JEFFERSON DAVIS HIGHWAY
ARLINGTON, vA 22202

(233} 79-4341

G-44.3: HCOMMODITY SPECTIFICATION FOR OXYGENY
G=41 MOXYGEN" .
G-4.1l: NELEANTNG ECUIPHMENT FOR DXYGFN SERVICEW
P=1: "SAFE CLFANING MNF CNOVPAESSEL KASES TN COANTATNCRSH
P-141: HACCTNENT DﬂEVF&TION IN OXYGEN<RICH AND OXYSEN-
DEFICTENT ATMGSPHERESY
Sp-g3 “YUSE NF OXY=FUEL GAS WELDIKG AND CUTTING ADPARATYS®
AV=8z "CHERACTERISTICS AKLC SAFF HANDLING OF CRYJGENIC
LICUID AMO CASENUS CXYGEN®
NFPA RATINES:
FEALTH: G
FLAMMAGTL FTY: C
BREACTIVITY:
HMIS RATINGS:
HEALTH: C
FLAMMANTL TTY : C
REACTIVITY: C
rERCLA RAYTINGD:
HEALTE: n
FIRFE: C
AEACTIVITY: C
PERSTSTANCE: 3
LI?‘EP IN TSOCA [NVENTCORY: Y& S
THIS PRCOUCT SAFETY NATA SHECT TS5 QFFERED SCLELY FAR YOUR INFORMATION,
CONSTDERATION, INVESTIGATINN, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD
égnggslgnghgtgéﬁ AIR LIQUINE AMERICA CORP, PROVIDES NTD WARRANTIES,y EITHER

A e A R e . o M e . A

HER 01008
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AIR LIMUIDE AMERICA COPPORATIAN PAGE 1
. Pe O« BOX 3047
HOUSTOK, TX 77253

M AT ERTAL SAFETY DATA SHEET

I - GENERAL INFIQOR H ATION

- — ————— — —— —— .

PRCOUCT NAME NITROGENM

EFMERGFHNCY TELEPKECNE NO.

HANUFRCTURERS NAWE  AlR

E/SYNNMYMS NITR

N EE ANEC SYNONY
T

N .
E: Cc8/24/89 PRGDUCT [D. UN 1066 FORMULA N2
MILtY I[NERT a3 Cas NUMBER 7?727-37-9

*%x  SECTINN NOTES suawmbxwuk

l‘"-" o ,. _. _,-_ T f""" 11_-
T - .“. '_v PR
R |

Bingor il pae

= %

/
A
cG
CA
F A

A R N e bt SR e b e A S A AP R L g A A A A -

17T -4a4a 2 AaREDIUYUS I NGRFEF DI E NTS

o ke AR D i i A S ey e T S v A8 b e e e T k- ek . o .

HAZARDOCUS MIXTURES OF L'QUIDS AND GASES a/0 TLY

NITRCCEN 100 %
*% AONE ESTAHLTISHED

T TR R et T D . v ——f wlle — A  —— V  sr — —  — ——

IT I-PHYSITCAL DATA

Y A A . S i . — T ——— T —— i —— " —— - ———

Q0IL ING PCIMT ~320.4F {—-199.8C) a4 1 ATWM
SPECIFIC GRAVITY (ATIR = 1): Q.967 3 70 F (21,1C) £ 1t ATM
VAFOR PRFSSURE A/A
OCERCEMT YCLATILE AY VOLUME (0/0) N/A (GAS)
CENSITY Q.07245 LAJCY FY
a 706 F (2l.1 C) E 1 ATM
EVAPCRATICK RATE M/a (GAS)
SOLUSTILITY IN WATER 2.33§CC/100CC H20 & 32 F (D C}
MATERTAL AT KNORNMAL CCHMDITICN .
EXPANSTION RATIO LIQUID TO GAS) N/& (GAS)

APPEARARNCE AND CEOR
CCLCPLESSsy CNCRLESSy TASTELESS GAS

—— v ] ——————— T A T A e W e . S e, il . . ek e

—— —— - -

I v-FTRE AND EXPLTCSION HAZARD O0ATA

R W R mh wE e N Em R W AR R R R e AR A o e e S U A e e g sl e e i

FLASH PCINT M/SA

FLASH PLINT (METHOD USED)

FLAMMARTLITY LIMITS IN AIR (0/0 7Y vAOL) LOWESR N/A UPPER N/A

EXTINGUISHING MECTS
MATERTAL IS NUNFLANﬂABLE NITROGEN NEITHER BURNS NOR SUP-
OCRTS CAMBUSTICH, SE EXTINGUISHING MEDIA 4PPROPRIATE FOR
SLRAECUNOTING FIRC,

SPECTAL €TRE FIGHTING PROCEQURES .
NGNE. NITRCGEN WILL ACT AS A SIMPLE ASPHYXIANT IF IT DIS-
PLACES CXYGEN. IF POSSIBLEy REMOVE NTTROGEN CYLINDERS FROM
FIRE AREA CR COOL WITH WATER TO AVRID EXTESSIVE PRESSUR
AUILCUP, SELF=CNNTAIAED AREATHING APPARATUS MAY BE REQUIRED
FOR RESCUE WIRKERS. i

UNUSUAL FIRE AND €XPLOSION HAZARD

PRESSURE CAN 2UTILD UP TUE TO HEAY AND CYLINOER MAY €xpLODE
I[F PRESSURFE RELIEF CEVICES SHOULD FAIL T0O RELIEVE PRESSURE.
ﬂUTCIGNIT!ON TEVMPERATURE: N/A

HER 01009
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ATR LIQU[DE AMER ICA CORPORATINN PAGE 2
N 0. BOX 3047
1 HDUSTGN, TX 77253
# ATER I AL SAFETTY DATA SHEET

PROCYUCT NAME NITROGEN

ELECTRICAL CLASSIFICATION: NONKHAZARDNUS

A A e kA A S ———— " A A - —— s -~ -

V-HEALTH HAZARD DATA

FHRESHOLC LTMIT vALUE NONE ESTABLISHED

UNUSUAL CHRONIC TOXICITY *SEE OVEREXPISURE SELCTINN®
CARCINCCENICITY NOT LISTED BY TARCey NTPe OSHA
RCUTES OF EXPOSURE INHALATION

EFFECTS CF OVERPEXPOSURE

NITRCGEN 1S NONTOXIC, PUT MAY CAUSE SUFFQCATION BY DIS-
PLACING THE NXYGEN IN THE AIR. EXPQSURE TO OXYGEN-DEFICIENT
ATMCSPHERES MAY CAUSE DIZZINESSe NAUSEA, VOMITINGy DIMINI-
SKEC MFNTAL ALERTNESSs LOSS OF CONSCIOUSNESSe AND DEATH. IT
SHOULD 8f CQECOGNIZEC THAT COLLAPSE AND ASCHYXIATION MAY
OCCUR WITHNUT EXPERIFNCING ANY OF THE ABOVE SYMPTOMS.
TcxIcCLcrICAL PROPERTIES:

NITROGEN TS & SIMPLE ASPHYXIANT.

ENMERGENC Y ANC FIPST AIC PRCCERURES
PERSNNS SUFFERING FROFM LACK OF OXYGEN SHOULD 8E MOVER INTO
FIESH AIR, IF VICTIM IS NOT BREATHINGy AOMINISTER ART [~
FICTAL RESOIARATION. If BREATHING IS DIFFICULT, ADMINISTER

COXYCFEN. (RTAIN PRCMPY MEDICAL ATTENTION.
SELF-CONTATMED BRCATHING APPARATUS MAY Af REQUIRED FOR RES-
CUE WOoAKERS,

o . b e e vaie . M e . e e .

———— ———

VI-REACT I V I TY DOATA

ALk e et WD ol A v e e . S —— . e

STABILITY STAPRLE

CCNDITICAS TQ AVCIN
NCAE.

INCCMPATARILITY (MATERTALS T AVOID)
NCNE .

-

HAZARDOJUS CECOMPCSITION PROSUCTS

NCOKE.
HAZARCOUS POLYMEQTZATICN  wILL NCT QCCLR
CCADITIONS TQ AVCID

NCNE «

S s L . T " T ] " A———— A —— A . T Y i —— . A ——— o

STEPS 1C BE TAXFN IN CASE MATCRIAL IS RELEASED OR SPILLED




ORATION PAGE 3

AT R LIPUIDE AMER ICA CORP

1 BOX 3047

' HUUSTUNv TX 772513
M ATERTAL SAFETY DATA SHEET

PROCUCT AAME NITROGEN

EUﬁCU&TE ALL UNNECESSARY PERSONNEL FROM AFFECTED AREA. SHUT
OFF SOURCE CF NITROGEN IFf POSSIBLE. VENTILATE ENCLCSED
ARFAS 0OQ REMOIVE CYLINLCERS TO AN OUTHDOOR LCCATION TO PREVENT
FCRMATICN CF OXYGEN=ODEFICTENT ATMCSPHERES. IF LEAKING FROM
CONTATHNFR DR VALVEs CONTACT THE CLOSEST 9I5 THREE INOUSTRIES
LCCATION. CR YCUR SUPPLIER.,

WASTE TISPCSAL METHOD
O KCT ATTEYPTY TO QISPOSE OF RESICUAL 0OR UNUSED QUANTITIES.
RETURN T YCOUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY DISPO-
SAL, SECURE CYLIMDER AND. VENT SLOWLY T THE ATMOSPHERE IN A
WELL=-VENTTILATED AREA 0OR GQUYCOODRS.

T e A —

viIitro- S PECTAEL PRCTE? TTI VE I NFORMATTIOCN

RESFIRATORY PRCTECTION (SPECIFY TYPE)
USE SELE-CLCNTAINED BREATHING APPAR
AIR LIME WITH MASK IN OXYGEN=-DEFIC
RESPIRATORS WILL NOT FUNCTION,

VENTILATION
¥SEE NONTES*

PROTECTIVE GLAVES
N /A

EYE PRCTFCTINK

SAFETY GLASSES ARE RECO
WHEN HANCLING HIGH PRES

OTHER FRCTECTIVE EQUIPMENT
SAFETY SHNES WHEN HANCLING CYLINDERS.
#2384 %dnet  SECTION NOTES dxskekkiksk

ADEGUATE TGO AVOID LOWERING OXYGEN CONTENT 1O BELOW 19.5 %
(CACYEN=NEFICTENT ATMOS®PHERE),

MMENDED
SURE CYLINCFRS.

LOCAL EXHAUST:  YES
MECHANTCAL: YES

— —— —— — o A ———" . o

I X-5SPECI A L PRECAUTIODNS

A s - ——— — ——— o

PRECAUTIONS TO A% TAKFN IN HANDLING ANC STORING

STCRE ANC USE WITH ADEQUATE VENTILATION. CYLINDERS SHOULD
BE STOREDN UPRIGHT WITH VALYE PROTECTION CAP [N PLACE AND
FIRMLY SECURED TO PREVENY FALLING OR BEING KNOCKED IVER,.
PRCIECT CYLINDERS FROM PHYSICAL DAMAGE: 00 NOT ORAGy ROLLe
SLICE, NR CROP, USE A SUTTABLE HAND TRUCK FOR CYLTINOE
MOVEMENTe CO NCT ALLCW THE TEMPERATURE WHERE CYLINDERS ARE
STCRED 7O EXCEED 125 F (52 C).

DeCeTe LABELING
NONFLAMUARLE GAS ~ GREEN LABEL
VALVE CONNECTION

HER 01011




ATR LICUICE AMERI

Pe 0. B

HOUSTON, TX

M AT ERITAL SAFETY
PRODUCT NAME NITROGEN

i, A i o T - A S A A S S A A S A At S A ol ik e S L o . —

PAGE 4

w D
e
>
-
.
o
2

——

580
CTHER PRECAUTIONS

NEVER STRIKE A MELLCING ARC ON ANY COMPRESSED GAS CYL
REFILLING CYLTNDERS WITHOUY THE CCNSENT 0OF THE CYLIN
OWKNER 1S A VIOLATION CF FEDERAL- LAW (49 CFR)Y,

NCT PLACARN: NONFLAMMABLE GAS
DOT PROPER SHIPPING NAME: NITROGEN, COMPRESSED
MISCELLANEQUS INFDRMATION:

FURTHER INFORMATICN ARCUT

NITROGEN CAN BE FOUND IN THE
FOLLOWING PARPHLETS PUSLISHED BY:
* THE COMPRESSED GAS ASSOCIATION (CGA)
1235 JEFFERSON DAVIS HIGHHAY
ARLINGTAN, VA 22202
(703) 97924341
G-10.1:  “COMMODITY SPECIFICATION FOR NITROGEN®
P-1: "SAFE HANOLING OF COMPRESSEC GASES IN CONTAINERS®
P=9: “THE INERT GASES ARGCNy NITROGEN, AND HELIUM®
P-14: MACCIOENT PREVENTION IN DXYGEN-RICH ANO OXYGEN-
DEFICTENT ATMOSPHERES®
$SR=2: MOXYGEN DEFICIENT ATMOSPHE RES™
NFPA RATINGS:
HEALTH 0
CLANMARTLITY: a
REACTIVITY: 0
HMIS RATINGS:
HEALTH: 0
FLANMANTLITY: 9
QREACTIVETY: e
CERCLA RATINGS:
HEALTH: c
FIRE:ID
REACTIVITY: 0
PERSTSTANCE: 3
LISTED IN TSCA INVENTORY: YES
THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFGRMATION,
CONSIDERATION, INVESTIGATION, IN CGMPL TANCE WITH HAZARD COMMUNICATION STANDARD
29 CFR 1900.120C, ~AIR LIQUIDE AMERICA CORP. PROVIDES NG WARRANTIES, EITHER

W T T e ) . .

HER 01012
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THE FOLLOWING PROCEDURES SHOULD BE
OBSERVED WHEN HANDLING COMPRESSED
GAS CYLINDERS OR LIQUERED

' GAS CONTAINERS.

” SAFETY
PRECAUTIONS

Read the Iabef on alf cylinders or
containers hefore use to identify
their contents. if the 1abel is nol
legible or is missing, do not
assume that the cylinder contains a
particolar gas, but return the
cylinder-to the gas supplier.

NEVER RELY ON THE COLOR OF THE CYLINDER TO

IDENTIFY ITS CONTENTS.

READ THE LABEL
Y0 IDENTIFY THE GAS!

Observe all warnings and safety
precautions set lorth on the
cylinder iahel.

Always secure cylinders in slorage
and use. Never remave the valve
protection cap unlif the cylinder is
secured {chained, tied, etc.} and
ready for use.

| THIS SAFETY PRECAUTION
: i PAMPHLET IS CFFERED SOLELY FOR
" 'YOUR INFORMATION, CONSIBERATION
 AND INVESTIGATION. THE COMPANY
" | PROVIDES NO WARRANTIES, EITHER
. [EXPRESS OR IMPLIED, AND ASSUMES
* NO RESPONSIBILITY FOR THE
ACCURACY OR COMPLETENESS OF
E DATA CONTAINED HEREIN, -

A R N I N G
IF A CYLINDER IS KNOCKED OVERAFTER

THE CAP IS REMOVED, THE VALVE COULD BE -
' BROKEN OFF CAUSING THE CYLINDER TOBE
. 'PROPELLED VIOLENTLY, = - ..

]

HER 01014




Never attempt o Iilt a cylinder by
the valve protection cap.

Afway.§ use a pressure-reducing
regulator when withdrawing any
gaseous product from a cylinder or

other high pressure source. To

minimize the chance of infury,
stand to one side of the requlator
when opening the cylinder valve.

Never use an adaptor to connec! a
cylinder valve lo a regulator or other
piece of equigment. Specific valve
outlef connections have been
designed for maost gases lo prevent
misuse and conlamination. For
further information, see CGA

{Compressed Gas Association) / ANSI {American National
Standards Institute) pamphiet V-1, “Compressed Cylinder
Outlet and Infet Conneclions”.

1200

TN | SR 3L

Never attempt lo transfer any gas
from ane cylinder to another or to
mix any gases in a cylinder.

Containers gf liguelied compressed
gases such as oxygen, nitrogen,
argon, helium, hydrogen, carban
dioxide, and nitrous oxide must be
kepl in an upright position and
secured to prevent them frem

being knocked over.

Always use a cart when moving
cylinders or liquelied gas containers.

Liguefied
- fases are
extremely cold
and these
liguids or their
cold “boiif-off”
vapors can
cause cold contact burns or “frost-
bite”. In addition, many malerials
such as carbon steel will hecome
britite and may fracture when
exposed io these cold tempera-
tures. Piping for these cold liquids
must be designed for extrene
cold.

HER 01015




KEEP ALL SURFACES WHICH MAY COME 1N CONTACT
WITH OXYGEN CLEAN TO PREVENT IGNITION,

Even normal industrial soot and dirt can constitule a combustion
hazard in the presence of oxygen. Do not place liquid exygen
cquipment on asphalt or on any surface which may have oil or
grease deposits. If liquid oxygen is spilled, do net walk on or roll

“equipment over the spill. Use cleaning agents which will not
teave organic deposits on the cieaned surfaces. In handling
equipment which may come in comact with oxygen, use only
clean, fint- free gloves or hands washed clean of oil. Never
lubricate oxygen valves, regulators, gauges, or fittings with

“oil, grease, or other lubricants that are not oxygen compat-
ible. Check with your lubricant manufacturer or oxygen supplier
for a source of oxygen compatible fubnicants.

OXYGEN

W -A

———————

- LIQUID OXYEEN IS EXTREMELY CO
- {-287.0°F), AND AS A LIOUID.
~ . COLD GAS MAY CAUSE SEVERE
- FROSTRITE TO THE EYES OR SKIK.

Do not touch frosted pipes or vatves. If accidental eye or skin
contact with liguid oxygen occurs, consult a physician at once.
Do not rub frozen body parts, as tissee damage may result.
Remove any clothing that may restrict circulation to the frozen
area. As soon as practical. place the affected pant of the body in
a warm water bath which has a temperatuze not 1o exceed
105°F (40°C). Never use dry heat.

PROTECT EYES AND SKIN.

Always handle liquid so that it will not splash or spill. Protect
your eyes with safety goggles or face shield, and cover the skin
to prevent contact with the liguid or cold gas. Clean, protective
gloves that can be quickly and easily removed, and fong
sleeves are recommended for arm protection. Cuffiess trousers
should be wom outside of boots or work shoes to shed spilled
liquid. If clothing should be splashed with liquid oxygen or
otherwise saturated with oxygen gas, it should not be consid-
ered safe 1o wear for at least 30 minutes, since it can be easily
ignited while the concentrated oxygen remains.

LIQUID-TO-GAS EXPANSION

Cryogenic liquids produce large quantities of gas when they
vaporize. Liquid oxygen will expand at a ratio of 1:860. liquid

w A R N I R G

© WHILE OXYGEN IS NOKFLAMMASBLE, [T to gas. If liquid oxygen is trapped in a sealed container or
“SUPPORTS AND GAN GREATLY ACCELERATE piping, it will vaporize producing enormous pressures which
.. GOMBUSTION. KEEP COMBUSTIBLES AND could cause the container 10 rupture violently if not protecied
© 1 IGNITION SOURCES AWAY FROM WHERE by a pressure rehief device.

. OXYGEN IS BEING USED OR STORED, -

HER 01016




VAPOR CLOUD OR FOG

Crivogenic liquids and their “boil-of{™ vapors are extremely
cold and have a built-in waming propeny that appears when-
ever they are exposed 1o the aumosphere. The cold “boil-of i
gases condense the moisture in the air, creating a highly visible
fog or vapor cloud. This fog normally exiends overa larger
arca than the vaporizing gas. -

If a large vaper cloud forms after a liquid spill, you should
avoid this cloud because of possible oxygen enriched aimo-
spheres or reduced visibility. In addition, all sources of ignition
should be shut off in the path of the oxygen vapor cloud, if
possible.

Small fog areas may appear during liquid transfer as the cold
piping condenses moisture in the surrounding air.

STORE OXYGEN CYLINDERS AND LIQUEFIEE GXYGEN
CONTAINERS I8 ACCORDANCE WITH APPLICABLE
SAFETY CODES.

Oxygen in storage must be separated from flammable tiquids or
gases and combustible materials (especially oil or grease), a
minimum distance of 20 feet unless separated by & Roncombus-
tible barrier at least 5 feet high and having a fire resistance rating
of at least one-half hour. For more information, see NFPA
Standard No. 50, “Bulk Oxypen Systems At Consumer Sites”,

MAINTAIN ADEQUATE VENTILATION.

Adequate ventilation must be provided to prevent accumula-
t:on of oxygen and minimize combustion hazards i areas
where oxygen is used and stored.

CONTAINERS, EQUIPMENT, AND REPLACEMENT PARTS
MUST BE SUITABLE FOR OXYGEN SERVICE.

Use only equipment, cylinders, containers and apparanus
designed and approved for use with oxygen. Many materials,
especially some pon-metallic gaskets and seals, constitute a
combustion hazard when in oxygen service, although they may
be acceptable for use with other gases. Make no substitutions for
recommended equipment, and be sure all replacement parts are
compatible with oxygen and cleaned for oxygen service. Keep
repair parts in sealed, clean plastic bags until ready for use.

REGULATORS

Before anaching a regulator to a cylinder, visvally inspect the
cylinder valve outlet very carefully for traces of dirt, dust, oil

or grease. Remove dirt and dust with a clean cloth, but if oil or

grease is detected, do not use the cylinder: retumn it 1o your
supplier. Before attaching the regulator 10 the cyfinder valve,
¢rack the cylinder valve momentarily (o blow out any dust or

dirt that might have accumulated in the valve outlet. Visually
inspect the regulator and the inlet connection 10 ensure thai
they are free of dist, oil, grease or other hydrocarbon-type
contaminants. These contaminants may ignite and busn
vialently when the cylinder valve is opened. Dirt and dust
should be removed with a clean cloth. However, oil and grease
cannol be easily removed, and the regulator should be relumed
10 an authonzed service {acility for praper cieaning. Connect
the regulater 1o the valve, back out the pressure-adjusting
screw until it ums freely, open the cylinder valve slowly until -
maximum pressure is indicated on the high pressure gauge,
then open the cylinder valve all the way (o eliminate possible
leaks through the packing. To minimize the chance of injury,
stand to one side of the regutator when opening the cylin-
der valve.

HEBIII.ATIJRS WH]BI'I HAVE BEEII USED WITH

LAMMABLE GASES SHOULD NEVER BE USED -
FOR OXYGEN SERVICE UNLESS GI.EAHED B
AIITHUHIZED FERS[IHHE!.

OBSERVE ALL APPLICABLE SAFETY CODES
WHEN INSTALLING OXYGEN EQUIPMENT.

Follow the recommendations of the NFPA Standard No. 50,
“Bulk Oxygen Systerns at Consumer Sites”, NFPA Standard
No. 51, “Oxygen-Fuel-Gas Systems for Cutting and Welding”,
American National Standards Institute Pamphlet No. Z49.1,
“Safety In Welding and Cutting”, and with all local safety
codes when installing oxygen equipment or oxygen piping.

OXYGEN FOR MEDICAL USE

Oxygen should be used for medical use only if it is labeled:
“Oxygen U.S.P.", and it is administered by qualified persons;
and, except in emergencies, under doctor’s prescription.

For further information about medical gas systems, consuli
NFPA Standard No. 99, “Health Care Facilities™.

Oxygen should never be substituted for breathing air when
air supplied respiratory protection is used since regulators
used in this service may contain substances which are not
compatible with oxygen and may result in an explosion.

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS
OR LIGUID, EXERCISE CAUTION.

Gaseous oxygen should be released onty outdoors away from
personnel, combustible materials, and sources of ignitton.
Liquid oxygen should be dumped into an outdoor pit filled
with clean, grease and oit-free pravel. where it will evaporate
safely.
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Nou FLAMMABLE

Liguid nitroger and carbon dioxide ore used in
. food freezing operations. Cryogenic tunnel freezing
. !mkan:es the quelily of premium meat products,

NITROGEN, ARGON, AND
HELIUM

SAFETY PRECAUTIONS

Nitrogen (N2}, argon (Ar), and helium (He) are inert, colorless,
odorless, tasteless and nonflammable gases. The atmosphere
that we breathe contains 21% oxygen, 78% nitrogen, 1% argon
and trace amounts of other gases such as helivm,

- - ASPHYXIATION MII:I llEl'lli N GUHFIHEII
;- ~/POORLY VENTILATED AREAS BY -
DISPLACING THE OXYSEN WHICH IS
: *"HEBESSMY TII SUSI’AII lIFE

Atmospheres which do not contain enough oxygen for breath-
ing (at least 19.5%} can cause dizziness. LNCoONSCiousness, o1
even death. '

Nitrogen, argon, and helium cannot be detected by the human
senses and will be inhaled like air. Il adequale ventilation is not
provided, these gases may displace normal air without wam-
ing. Stere containers ouidoars or in other weii-ventilated areas.
Never enter any tank, pit, or other confined area where
these gases may be present uatil purged with air and tested
for a breathable atmosphere (at least 19.5% oxygen} using
an oxygen analyzer.

'nuu( - 302.5 °F);.

ARE EXTREMELY 'cnu:, AND AS uaums
* ORCOLD GASES CAN CAUSE SEVERE
-FROSTEITE T0 THE EYES R SKIN. -

Do not touch frosted pipes or valves. If accidental eye or skin
contact with cryogenic liquids occur, consult a physician at
once. Do not rub frozen body parts, as tissue damage may
result. Remove any clothing that may restrict circulation to the

" frozen area. As soon as practical, place the affected pant of the

body in 2 warm water bath which has 2 1emperature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT EYES ANO SKIN.

Always handle liquid so that it will not splash or spill. Protect
your eyes with safety goggles or face shield, and cover the skin
10 prevent contact with the Tiquid or cold gas. Protective gloves
that can be quickly and easily removed and long sieeves are
recommended for arm protection, Wear cuffless trousers
outside boots or over work shoes 10 shed spilled liquid,

High pressure mebile units respond fo ipecial applications
Jor nitrogen and oxygen.
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LIQULD-TO-GAS EXPANSION

L1QUI0 HELIUM SPECIAL PRECAUTIONS

Cryopenic liguids produce large quaniities of gas when they
vaporize. Liquid nitrogen will expand at a ratio of 1:696 liquid
10 gas, liquid argon will expand at a ratio of 1:842 liguid o
aas, and liquid helivm will expand at a ratio of 1:745 liquid 1o
gas. i ligeid nitrogen, argon or helum is trapped in a sealed
container or piping. i will vaporize producing enormous
pressures which could cavse the container (o rupture violently
il not protected by a pressure relicl device.

- VAPOR CLOUD DR FOG

Cryogenic tiquids and their “boil-off™ vapors are extremely
celd and have a built-in waming properly that appears when-
cver they are exposed to the ammosphere. The cold “boil-oll™
gases condense the moisture in the air, creating 2 highly visible
fog or vapor ¢loud. This fog nomally extends over a-larger
area than the vaporizing gas,

If a Jarge vapor cioud forms after a fiquid spill, you should
avoid this cioud because of possible oxvgen deficient atmo-
spheres or reduced visibility.

Small fog areas may appear during liquid transfer as the cold
piping condenses moisture in the surrounding air.

HEI.IUM BALLODNS AKD BALLOON FILLING EIIUIPMEHT ARE [IF'IEH HISUSED IN AH
MTEMP'I' T0 ALTER VOICE CHARACTERISTICS BY INHALING HELIUM 'I'Il

HELIUM

The extremely low temperature of figquid helium (- 452.0 °F)

can solidify any gas including air. Such solidilied gases can
plug pressure-reliel passages and devices making them
inelfective in relicving excess pressure [rom evaporating
liquid. Always store and handle tiquid helium under positive
pressure dnd in closcd sysiems 1o prevent infiltration and
solidification of air or other gases.

Keep extenior surfaces of liquid liclium equipment clean.
Oxygen can condense [rom the air on exposed liquid helium or
cold-gas equipment surfaces; such as vaporizers and piping. To
pravent the possible sgmtion of grease, oil, or other combustible
ngerials with the condensed oxygen, keep these surfaces clean.

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR
LVQUIB, EXERCISE CAUTION.

Gaseous nitrogen. argon. or hielium should be released only in
an outdoor area. Liquid nitrogen, argon or helium should be
refeased into an outdoor pit iiled with clean, grease and oil-
free gravel. where it will evaporate rapidly and safely.

BA'LLUUN WARN!NG

TALK LIKE “DONALD DUCK™.

THISIS AN EXTHEMELY DAIIGEHUUS PROCEDURE WHICH Hﬁs HESULTEII Ill _
OEATHS THHWEH SUFFGC#‘I’IUH nuamn I.I.IHG HAHAGE '

Observe the following precautions when handling helium cylinders for balloon Alling. Don't let
an accident spoil the fun of using helium filled balloons.

B Read and foliow the safety precautions that appear on the cylinder label.

B Use only a regulator which is designed for balioon filiing.

M Store and use helium cylinders in a well ventilated area, and transport cylinders
only in well ventilated vehicles. Helium gas is odorless and non-toxic, but can
cause suffocation by displacing the oxygen you breathe.

W Never remove the cylinder valve protection cap uniil the cylinder is secured
(chained, tied, e1c.} in an upright position and ready for use.

M Do not breathe helism from the cylinders, filling regulators or from belium
filled balloons.

| Never allow children 0 operate batloon filling equipment.
W Close the cylinder valve afier cach use and when empiy.

B Never lcave the cylinder unaiended with the regulator attached.
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COMPRESSED AlR
SAFETY PRECAUTIONS

Compressed air is a colorless, odorless, wsteless and nonflam-
mabie gas that is produced by compression and filirationr of
atmospheric air or by synthetically mixing 219 oxygen and
79% nitrogen.

NOK FLAMMABLE
GRS -

'COMPRESSED AIR IS NONFLAMMABLE; -

HOWEVER; IT-WILL SUPPORT COMBUSTION.
RE, 1T CAN_EVEN

BREATHING AIR

When using compressed air for breathing, ensure that you have
a source of air (cylinder or compressor) that meels or exceeds
the specification for CGA “Grade D™ air that is required by
OSHA.

Fire fighters using breathing air in self

apparatus { SCBA).

Oxygen should never be substituted for breathing air when air-
supplied respiratory protection is used since regulators used in
this service may contaia substances which are not compatible
with oxygen and may result in an explosion.

AIR FOR MEDICAL USE

If air is used for medical purposes, then you must use a
medicat grade of air “Compressed Air US.P.

SPECIAL PRECAUTIONS FOR COMPRESSED AIR

Compressed air is often used to power pneumatic 100ls. Under
no circumstances should oxygen be substituted for air to
power 1005 since these tools contain lubricants which are
not oxygen compatible and could cause an explosion
resulling in severe injury or death,

CARBON DIOXIDE
SAFETY PRECAUTIONS

Carbon dioxide (CQ:} 15 a colorless, adorless and nonfiam-
mable gas with a slightly acidic Lasie.

HON FLAMMABLE
3G

5

" CARGON IDHIOE AN GAUSE ASPHYXIATION

D DEATH IN CONFINED, POORLY VENTILATED -
| AREAS BY DISPLACING THE OXYGEN WHICH 15
ARY B

Concentrations of 10% carbon dioxide or greater will cause
unconsciousness or death, without regard to oxygen concen-
tration, [n addition 10 the asphyxiation hazard, carbon dioxide
acls as 2 simulant and depressant on the central nervous
system. Al Jower concentrations, increases in heart rate and blood
pressure have been noled, and labored breathing, headaches, and
dizziness may occur if exposure is prolonged, regardless of
oxvgen content, OSHA has adopted an 8-hour Permissible
Exposure Limit (PEL), also known as Time Weighted
Average (TWA) of 5,000 ppm (0.5%) for carbon dioxide. The
American Confercice of Governmental Industrial Hygienists
(ACGIH) recommends a Short Term Exposure Limit (STEL) of
30,000 ppm (3%). Persons should not be permitted in areas with
concentralions above these levels.

Carbon dioxide cannot be detected by the human senses and
will be inhaled like air. If adequaie ventilation is not provided,
it may displace normal air without wamning. Since carbon
dioxide is more dense than air, high concentrations can persist
in open pits, 1anks. or low areas. Before entering any fank,
pit, or other confined area where carbon dioxide may be
present, carbon dioxide monitoring should be performed. If
carbon dioxide is present, the area should be purged with
air, or an air supplied respirator should be worn. Store
containers ouwtdoors or in other well-ventilated areas to avoid
the accumulation of potentialty harmful concentrations.

W A R N 1 N G
| WHEN LIGUID CARBON DIOXIDE IS RELEASED TO

THE ATMOSPHERE, IT FORMS SOLID CARBON
DHOXIDE (DRY ICE) WHICH IS EXTREMELY
COLD (-109.3 °F) AND CAR GAUSE SEVERE

FROSTBITE TO THE EYES OR SKIN. -

Do not touch frosted pipes or valves. If accidenta] eye or skin
contact with cold gas or dry ice occurs, consult a physician at
once. Da not rub frozen body parts, as tissue damage may
result. Remove any clothing that may restrict circulation to the
frozen area. As soon as practical, place the affected par of the
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hody in 2 warm water bath which has a temperature not 10
cxceed 105°F (40°C). Never use dry heas.

PROTECT EYES AKD SKiN.

Protect vour eyes with safety gogeles and face shield, and cover
the skin 1o prevent contact with the Tiquid, coid gas or sofid.
Protective gloves that can be quickly and easily removed and
long sleeves are recommended for amm protection.

_ CARBON DIOXIDE SPECIAL FRECAUTIONS

For small uses, carbon dioxide service ts by withdrawal of gas
from a cylinder. A small number of cylinders are equipped
with a siphon or dip tube for liquid withdrawal. NEVER
CONNECT A REGULATOR TO A CYLINDER
EQUIPPED WITH A SIPHON OR DIP TUBE, The liquid
will flash to gas and rupture the regutator. Cylinders equipped
with siphon or dip tubes are identified by “siphon tube”
stenciled on the cylinder sidewall,

SOLID CARBON DIOXIDE (DRY ICE) SPECIAL PRECAUTIONS

Dry ice is an extremely cold solid {-109.3 °F). Avoid contact
with exposed flesh as it can cause severe frosbile, Wear
suitable clothing and gloves when handling dry ice.

Dry ice evaporates (sublimes) o form carbon dioxide gas
which does not support life. Do not breathe gas. Sore and use
dry ice with adequate ventilation.

Do not store dry ice in tight containers. Pressure will
develop as the dry ice evaporates which could burst air tight
containers.

Using pefletized dry ice in wine making is

highly beneficial in removing endesirable
dissotved oxygen from wines during
Jermentation,

IF IT IS NECESSARY TO DISPOSE OF WASTE
GAS OR SOLID, EXERCISE CAUTION.

Carbon dioxide gas should be released only in an outdoor, well
ventilated area. Allow dry ice to sublime (evaporate from solid
to gas} in an outdoor, well ventilated area,

NITROUS OXIDE
SAFETY PRECAUTIONS

KON FEAMMABLE -
TGRS

Nitrous oxide {N20) is a coloriess and nonflammable gas with a
stightly sweetish odor and 1aste. Mitrous oxide is widely used as
an anesthetic gas in concentrations of up to 50% with oxygen.

KITROUS OXIDE IS BIJlSSIFIEIJ A SIMPI.E
~ASPHYXIANT THAT GAN CAUSE DEATR IH

Atmospheres which do not contain enough oxygen for breath-
ing (at least 19.3%) can cause dizziness, unconsciousness and
death. When nitrous oxide is inhaled in high concentrations for
a few seconds, it affects the central nervous system and may
induce symptoms resembling intoxication, hence its nickname

~ “Laughing Gas".

w A R.N 1N G

i BEGMISE OF 1TS WIDELY K!lﬂ\'ﬂl IHOXIGMIHE
* EFFEGT, THIS GAS HAS OFTER BEEN MISUSED -
. . RESULTING IN DEATH DUE TO SUFFCCATION.
. IT IS IMPORTANT THAT SECURETY OF NITROUS -
: OXIOE CYLINDERS BE CONSINERED TQ

. PREVENT THEFT AND MISUSE.

Although aitrous oxide is classified as a simple asphyxiant
(rontoxic), there are studies that suggest a link to centain health
hazards from long-term exposure (o high concentrations of
nitrous oxide in the operating room or dental office. Because of
these studies, the ACGIH (American Conference of Govem-
mental indusinial Hygienists) has recommended a TLV of 50
ppm and the NIOSH (National Institute for Occupational
Safety and Health) has recommended a maximum exposure on
an 8-hour time weighted average (TWA) of 25 ppm for
anesthesia administration and 50 ppm for dental offices.
REFER TO YOUR MATERIAL SAFETY DATA SHEET
FOR MORE DETAILED INFORMATION ON THE
HEALTH HAZARDS OF NITROUS OXIDE.

W A R N 1t N G
 WHILE NITROUS OXIDE IS NONFLAMMASLE,

IT SUPPORTS AND CAN GREATLY
ACGELERATE COMBUSTION IN A
- MANNER SIMILAR TO OXYGEN.
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Nitrous oxide in storage must be separated from flammable
liquids ar gases and combustible materials (especiatly oil or
grease} a minimum distance of 20 fect unless separated by 4
noncombustible barrier at least 3 feet high having a fire raung
of-at least one-half hoyr.

QuUID N 0US OXIDE 1§ VERY COLD

-129,1 °F), AND AS A LIGUID OR COLD A5
MAY CAUSE FROSTBITE T0 THE EYES ORSKIN.

Do not touch frosted pipes or valves. If accidentat eye or skin
contact with liquid nitrous oxide occurs, consul! 2 physician at
once. Do not rub frozen body parts, as lissue damage may
result. Remove any clothing that may restrict circulation 10 the
frozen area. As spoa as practical, place the affected pan of the
body in a warm water bath which has a temperature not 10
excezd 105°F 130°C). Never use dry heat.

PROTECT EYES AND SKIN.

' Always handls liquid nitrous oxide so that it will not splash or
spill. Protect eves with safety goggles or face shield, and cover
the skin to prevent contact with the liquid or cobd gas. Clean.
protective gloves that can be quickly and easily removed and
long sleeves are recommended for arm protection. Cuffless
trousess should be worn outside of boots or wark shoes to shad
spilled liquid. :

NITROUS OXIDE FOR MEDICAL USE

Nitrous oxide should be used for anesthetic purposes only if it
is labeled “Nitrous Oxide, U.S.P.”, and it is administered by
licensed practitioners.

Nitrous Qxide is routinely used as an anesthetic gas in
medical and dental applications,

{F IT IS NECESSSARY T0 DISPOSE OF WASTE GAS OR
LiQuID, EXERCISE CAUTION.

Gaseous and liquid nitrous oxide should be released only
outdoors. downwind from personnel, combustibie materials
and sources of igrition.

HYDROGEN
SAFETY PRECAUTIONS

Hydrogen (H:) is a colorless, odorless, tasteless, rontoxic and
flammable gas. 1t is the lightest of all elements.

w A R N ! N G

" HYDROGEN IS A FLAMMABLE CAS. A MIXTI.!BE
-OF HYDROGEN WITH OXYGEN DR AR IN

- AGONFINED SPACE WILL EXPLODE (F
IGNITED BY A SPARK, FLAME, OR
- (OTHER SQURCE QF IGNITION.

KEEP HYDROGEN AWAY FROM SOURCES OF IGHITIﬁH,
AND DO ROT PERMIT ANY ACCUMULATION OF GAS.

Because it is lighter than air, hydrogen has a tendency fo
accumulate in the upper portions of confined areas. Concentra-
lions of hydrogen between 4% and 75% by volume in air are
relalive!j' easy o ignite by a low-energy spark and may cause
an explosion. Smoking, open flames. sparks. unapproved
electrical equipment, and other ignitton sources must noi be
permitied in hydrogen areas. Store containers outdoors or in a
well-ventilated area away from ignition sources, flammable
muterials and oxidizers such as oxyeen and nitrous oxide.
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KEEP EQUIPMENT AREA WELL VERTILATED.

LIQUID-TO-GAS EXPANSION

Although kydrogen is nontoxic, it can cause asphyxiation in a
confincd arca that dees not have adequate ventilatien, Hydro-
uen gas canaot be detected by human senses: and if adequate
ventilation s not provided. may displace normal air without
waming. Any atmosphere which does not comain enough
oxygen for breathing (al least 19.5%) can cause dizziness,
unconsciousness, or even death. Store containers outdoors, or
in other well ventilated areas. Never enter any tank, pil, or
other confined area where hydrogen may be present until
purged with air and tested {0 ensure that it has an oxygen
content between 19.5% and 23.3%. [n addition, the
confined space must be tested to ensure that there are no
flammable gases present that exceed 10% of their

Lower Explosive Limit (LEL}.

TAKE EVERY PRECAUTION AGAINST HYDROGEN
LEAKS. ESCAPING HYDROGEN CANNOT BE
DETECTED BY SMELL OR TASTE. HYDROGEN
LEAKING UNDER PRESSURE CAN {GNITE DUE
TO FRICTION AND WILL BURN WITH AN
ALMOST INVISIBLE BLUE FLAME.

All hydrogen connections should be leak checked using a leak
detection solution before use. NEVER USE A FLAME TO
DETECT HYDROGEN LEAKS!

N G
UD HYDROGEN IS EXTREMELY

" COD{-423.0°F)ANDASALIQUIDOR
COLD GAS MAY CAUSE SEVERE FROSTEITE -
T0 THE EYES OR SKIN. -

Do not touch frosted pipes or valves. If accidental eye or skin
contact with hiquid hydrogen occurs, consult a physician at
once. Do not rub frozen body parfs, as tissue damage may
resutt. Remove any clothing that may restrict circutation 1o the
frozen area. As soon as practical, place the affected part of the
body in a warm water bath which has a temperature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT SKIN AND EYES.

Always handle liquid hydrogen so that it will not splash or
spill. Protect your eyes with safety goggles or face shield, and
cover the skin te prevent contact with the liquid or cold gas.
Ciean, protective gloves that can be quickly and easily re-
moved, and long sleéves are recommended for amm protection.
Cuffless trousers should be wom outside boots or work shoes
10 shed spilled liquid.

Cryogenic liguids produce large guantities of gas when they
vaporize. Liguid hydrogen will expand at a ratio of 1:850,
liguid 1o gas. If liquid hydrogen is trapped in a sealed container
or piping. it will vaporize. producing cnormous pressures
which could cause the container 10 suplure violently if not
protected by a pressure refiel device.

VAPOR CLOUD OR FOG

Cryogenic liquids and their "boil-of ™ vapors are extremely
cold and have a buili-in waming propenty that appears when-
ever they are exposed 10 the atmosphere. The cold “boil-off™
zases condense the moisture in the air, creatistg a highly visible
fag or vaper cloud. This fog normally extends over a larger
area than the vaporizing gas,

If a large vapor cloud forms afler a fiquid spill, you should
avoid this clond because of possible flammable atmospheres or
reduced visibility. En addition, all sources of ignition should be
shut off in the path of the vapor cloud, if possible.

Small fog areas may appear during liquid transfer as the cold
piping condenses moisture in the surrounding air,

LIQUID HYDROGEN SPECIAL PRECAUTIONS

The extreraely jow temperature of hiquid hydrogen (- 423.0 °F)
can solidify any gas except helium. Such solidified gases can
plug pressure-relief passages and devices, making them
ineffective in relieving excess pressure from evaporating
tiquid. Always store and handie liquid hydrogen under positive
pressure and in closed systems 1o prevent infiltration and
solidification of air or other gases.

Keep exterior surfaces of $iquid hydrogen equipment clean.
Oxygen can condense from the air on exposed liquid hydrogen
or cold-gas equipment surfaces, such as vaporizers and piping.
To prevent the possible ignition of grease, oil, or other com-
bustible materials with the condensed oxygen, keep these
surfaces clean.

NEVER USE CONTAINERS, EQUIPMENT, OR REPLACE-
MENT PARTS OTHER THAK THOSE SPECIFICALLY
DESIGNATED FOR USE IN HYDROGEN SERVICE.

Observe all applicable safety codes when instatling hydrogen
equipment.

Follow the recommendations contained in NFPA Standards
50A, “Gaseous Hydrogen Systems at Consumer Sites™, and
50B, “Liquefied Hydrogen Systems at Consumer Sites”, and
with all local safety codes when installing hydrogen equipment
or systems.
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IF IT 1S NECESSARY T DISPOSE OF WASTE GAS OR
LIQUID, EXERCESE CAUTION.

Liquid and gaseous hydrogen must be disposed of outdoors in
an isolated area away from personnel, combustible materials,
and ignition sources. Liquid hydrogen for dispesal should be
completely vaporized and the vapor vented in a safe manner.
Remember that a flammable mixture will exist for some
distance downwind of the disposal area. A shallow alumi-
num pan makes a suitable flash evaporator for disposal of
moderately small quantities of liquid hydrogen.

ACETYLENE
SAFETY
PRECAUTIONS

Acetylene (C2Hz) is a colorless, non-toxic, flammable gas with
a distinctive garlic-like odor.

A R | 1 N G

T ACETYLENE IS A FLAMMABLE GAS.
n _MIXTI.IRE OF ACETYLENE WITH OXYGEN OR

AR [N A CONFINED ARER WILL EXPLODE §F
IGNITED BY A SPARK, FLAME OR OTHER
' " SOURCE OF IGNITION. -

Regulators, hoses, and torches must be properly maintained to
work comectly and safely. If an acetylene vatve should leak
around the cylinder-valve stem when the valve is opened, close
the valve and tighten the packing gland nut. If this does not
stop the leak, contact the supplier immediately.

D0 NOT TAMPER WITH FUSIBLE METAL PRESSURE
RELIEF DEVICES OR CYLINDER VALVES.

_ - Acetylene cylindcrs are equipped with fusible metal pressure

relief devices which melt at about 212 °F, the boiling point of
water, These devices are designed to release the acetylene in
the event of an abnormally high temperature, as in a fire. These
fusible metal pressure relief devices are threaded into the top
and/or botiom of most cylinders. Fusible-metal channels may
alsa be provided in the valve body on smaller cylinders. Do
not tamper with these fusible metal pressure relief devices or
permit 2 torch flame to come in contact with them. Keep
cylinders away from overhead and ground-level welding and
cutting operations to prevent flying sparks and slag from
accumulating on or around the cylinder which could cause
fusible metal pressure relief devices to mely, releasing acety-
lene which could be ignited.

Protect all cylinders from falling objects and avoid rough
handiing of cylinders to prevent damage to the fusible plugs or
cylinder valves. Always store, transport, and use acetylene
cylinders in a vertical position.

KEEP ACETYLENE AWAY FROM SOURCES OF IGRITION,
- AND DO NOT PERMIT ANY ACCUMULATION OF GAS.

Concentrations of acetylene between 2.5% and 81% by volume
in air are relatively easy to ignite by low-energy sparks and
may cause an explosion. Smoking, open flames, sparks,
unapproved electrical equipment and other ignition sources
must not be permitted in acetylene storage areas. Store
cylinders outdoors or in other well ventilated areas away from
ignition sources, other flammable materials, and oxidizers such
as oxygen and nitrous oxide.

NEVER USE EQUIPMENT OR CYLINDERS THAT
ARE LEAKING ACETYLENE

Be certain that the regulator-to-cylinder valve, hose-to-
regulator and the torch-to-hose connections are leak tight
by leak checking with 2 leak detection solution before
starting work. NEVER USE A FLAME TQ DETECT
ACETYLENE LEAKS!

KEEP EQUIPMENT AREA WELL VENTILATED

Although acetylene is nontoxic, it is an anesthetic and can
cause asphyxiation in a confined area that does not have

_adequate ventilation. Any atmosphere which does not contain
enough oxygen for breathing (at least 19.5%) can cause
dizziness, unconsciousness, or death. If adequate ventilation is
not provided, acetylene may displace normal air. Acetylene
can be detected by its distinctive garlic-like odor. If the odor of
acetylene is noticed, immediately attempt to locate the source
of the leak and comect it. If a leak in a cylinder or connected
apparatus cannot be stopped safely, contact the gas supplier. If
possible, the cylinder should be moved to a well ventifated
area away form possible ignition sources. Never store, use, or
transport acetylene cylinders in confined or unventilated
spaces, such as cabinets, closets, tool boxes, and especlally
in antomobile trunks.

ACETYLENE SPECIAL PRECAUTIONS

W A R N | N G

'ACETYLEKE USED AT PRESSURES GREATER

THAN 15 PSIG IS EXTREMELY UNSTABLE AND
MAY DECOMPOSE VIGLENTLY.
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Always use a regulator designed for acetylene use, Never
adjust the acetylene regulater to obtain a delivery pressure
greater than 15 psig. Never open an acetylene cylinder vatve

“more than one complete turn.

W A R N I N =@
NEVER USE CONTAINERS, EQUIPMENT, PIPING

OR REPLACEMENT PARTS OTHER THAN THOSE
SPECIFICALLY DESIGNED FOR USE iN
* ACETYLENE SERVICE.

Under certain conditions, acetylene forms readily explosive
compounds with copper, silver, and mercury. Contact should
be avoided between acetylene and these metals, their salts,
compounds, and high concentration alloys.

Acetylene cylinders differ from all other compressed gas
cylinders in that they are packed with a porous mass that is
saturated with a solvent, usvally acetone. During the filling
process acetylene gas is dissolved into this solvent to avoid the
decomposition characteristics of gaseous acetylene,

Never under any circumstances, atiempt to transfer acetylene
from one cylinder to another or to mix any gas with acetylene
in a cylinder. '

OBSERVE ALL APPLICABLE SAFETY CODES
WHEN USING ACETYLENE.

Follow the recommendations found in ANSI Standard Z49.1,
"Safety in Welding and Cutting”, and NFPA Standard No. 51,
"Oxygen-Fuel Gas Systems for Welding and Cutting” before
installing or using equipment and cylinders in acetylene
service,
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The puwer and amplitude of this resecreh faser is
determined by the ultra-pure pas miztures used
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PRECAUTIONS
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FLAMMABLE

NON FLAMMABLE
GAS 645

2 4

. POISON
GAS

W.ﬂ-H'NING

MIHY SPECIALTY GASES (IHGLUBING
MIXTURES} HAVE FLAMMABLE, TOXIC,
. GORROSIVE, OXIDIZING, PYROPHORIE, A¥D
~ DTHER KAZARDOUS PROPERTIES. THESE GASES
" CAN CAUSE PROPERTY DAMAGE, AS WELL AS
SERIOUS OR FATAL INJURIES IF PROPER SAFETY
-1 PRECAUTIONS ARE NOT FOLLOWED.

INHALATION OF SOME TOXIC SPECIALTY GASES
CAN BE FATAL IN VERY LOW CONCENTRATIONS
WHILE OTHERS CAN CAUSE SPECIFIC ORGAN
DAMAGE AFTER REPEATED EXPOSURE.

in addition, some specialty gases can cause simple asphyxia-
tion by displacing the oxygen in the atmosphere, while
corTosive gases casn cause serious eye or skin damage upon
contact; and flammable gases can present fire and explosion
hazards.

Highly precise reference gas for scieatific instrumentation.

0B'I'Alll SAFETY IHF(IRMATIGH BEFORE I'IMI]I.IHG
SPECIALTY GASES

Because of the great number of specialty gases and gas
mixtures available, and the variety of hazardous properties of
these gases, it 18 not possible 10 cover alt safety precautions for
specialty gases in this pamphlel. If you are not familiar with
the handling of specialty gases and their hazardous properties,
contact your supplier, Also available are Material Safety Data
Sheets (MSDS) presenting the hazardous properties and safe
handling procedures for each specialty gas.

READ THE PRECAUTIONARY LABEL ON THE CYLINDER.

READ THE LABEL
TO IDENTIFY THE GAS!

SULFUR

- o L ot S iy e
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This is an imporiani waming applying to all gas cylinders, but
it is panticularly important for specialty gases because of their
unique and varied hazardous properties.

Users of specialty gases are urged to be certain that employees
read and follow the precautionary information on all gas
cylinder Jabels. If a cylinder is received with missing, dam-
aged, or illegible precautionary labels, do not use the cylmder
call your gas supplier.

DO NOT PERMIT UNTRAINED PERSONS TO HANDLE -
SPECIALTY GASES.

Because of the extremely hazardous properties of some
specialty gases and their applications, cmployees must be
trained in their safe handling and use.

SPECIAL PRECAUTIONS

When two or more gases, or liquefied gases are mixed, their
properties may combine to create additional hazards. Obtain
and evaluate the safety information for each component and for
the mixture before use.
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Special handling and storage precautions must be taken when | - ' ADDITIONAL INFORMATION
working with toxic, pyrophoric or corrosive specialty gases.
Because of their hazardous nature, many gases may require the

use of special personal protective equipment such as respira- For further technical information about any of

1ors, chemical resistant gloves and clothing and nearby eye ) these gases or other unlisted gases refer to the
“wash and safety showers. “Material Safety Data Sheei” (MSDS), the Air
Liquide “Encyclopedie Des Gaz”, or o the Air

In many instances Federal, Liquide America video “Hazards of Liquefied

State or local fire codes and ) and Compressed Gases.”
regulations may govemor .
restrict the handlingand :
storage of these gases. One Additional product information about these and
safe usage altemative is the use g other gases can be found in publications and
of a cylinder gas storage * videos produced by the Compressed Gas
cabinet (lefi). These fully Association (CGA), 1725 Jefferson Davis
enclosed units will normatly _ ¥ Highway, Suite 1004, Arlington, Virginia,
hold from one to four cylin- ' ZiP 22202, Tel.: 1 (703) 412-0900.
ders. The cabinets are designed
1o permit air changes with an G-1 “Acetylene”
. exhaust system that will safely  G-1.1  “Commodity Specification for Acetyiene"
5 carry away any inadvertently G4 “Oxygen”
relcased Plt':]m]::;lgcman}' are G-4.1 “Cleaning Equipment for Oxygen Service®
equipped wi tection G-4.3 “Commodity Specification for Oxygen”

and fire suppression systems.
" The cabinets can be set up to 6§ “Hydrogen”

be fully automared or operated manually with little or no G-5.3 “Commodity Specification for Hydrogen™

potential exposure to personnel. G-6 “Carbon Dioxide”

' G-6.2 “Commodity Specification for Carbon Dioxide®
(F NEGESSARY TO DISPOSE GF WASTE GAS, G-7  “Compressed Air for Human Respiration”
EXERCISE EXTREME CAUTION. G-7.1  “Commodity Specification for Air”
G-8.2 “Commodity Specification for Nitrous Oxide™
No atiempt should be made to dispose of any gas mixtures G-9.1“Commodity Specification for Helium™
before determining the following: © G-10.1 “"Commodity Specification for Nitrogen™

G-11.1 “"Commodity Specification for Argon™

1. What gases are in the mixture? 4 : .
" 9 At what concentrations are they pmtq P-1 “Safe Handling of Compressed Gases in Containers™
3. Whal is the total quantity for disposal? P-2  “Characteristics and Safe Handling of Medical Gases”
4. Ts the mixture subject to environmental regulations? P-9  “The Inert Gases Argon, Nitrogen and Helium™
P-12  "Safe Handling of Cryogenic Liquids™

in many cases, sophisticated and expensive scrubbing equip- P-14  “Accident Prevention in Oxygen-Rich and

ment is necessary to destroy residual gases. It is best 10 return Oxygen-Deficient Atmospheres”

the unused portion of any gas or gas mixture to your supplier - §8-2 “Oxygen-Deficient Atmospheres” -

for disposal. $8-4  “Handiing Acetylene Cylinders in Fire Situations”

88-8  “Use of Oxy-Fuel Gas Welding and Gutting Apparatus”
$8-14  “Helium Gas for Filling Balloons”
THIS SAFETY PRECAUTION PAMPHLET 1 AVt “Safe Handling and Storage of Compressed Gases™
OFFERED SOLELY FOR YOUR INFORIATICN, AV-4  “Characteristics and Safe Handling of Medical Gases
CONSIDERATION AND INVESTIGATION. AV-5  “Sale Handling of Liquefied Nitrogen and Argon”
THE COMPANY PROVIDES KO WARRRKTIES, AV-6  "Highway Transportation of Gases™
- EITHER EXPRESS OR IMPLIED, AKD ASSUIMES AV-T  “Chamcteristics and Safe Handling of Carbon Dioxide™

ND RESPONSIBILITY FOR THE ACCURACY AV-8  “Characteristics and Safe Handling of Cryogenic Liquid
0R COMPLETENESS OF THE DATA and Gaseous Oxygen”

CONTAIRED HEREIN. AV-9__ "Handling Acetylene Cylinders in Fire Situations”
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* IN THE EVENT OF AN E[L’IERGE_NBY INVOLVING ANY TYPE OF
~* GAS, CALL THE FOLLOWING EMERGENCY
_ RESPONSE TELEPHONE NUMBER FOR THE AREA
IN WHICH THE EMERGENCY HAS OCCURRED.

These Emergency Response telephone numbers also appear on all Air

Liguide America shipping papers.

iN _'TEXAS, OKLAHOMA, and LOUSIANA... Call the Air Liquide America
‘Operations Cantrol Center in"_ Houston, Texas: 1 (800) 364-7378

IN ALL OTHER STATES... Call fBHEMTHEC: 1(800) 424-3300
|

AR LIQUIDE AMERICA GASES SUPPLIED BY:

AIR LIQUIDE I

AIR LIQUIDE AMERICA

3535 West 12th Street 2121 K. California Bivd.
Houston, TX 77008 Walnut Creek, CA 94596
{713) 8680333 (510} 977-6500
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